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ther, mipts.  in,  East's  patent  517 

and  finishing  piece- 
goods,  impts.  in,  Bipley's  pa- 
tent      234 

Djeing,  impd.  materials  for, 
Swindells' patent 342 

,  impd.  method  of,  War- 

mont's  patent  70 

Earthenware,  impts.  in  mana- 
lactaring  ornamental  articles 
o(  Baddeley's  patent  148 

Rnrineers,  transactions  of  the 
Institation  of  Civil : — ^lattice- 
faeams  of  bridges — instm- 
roents  for  measuring  pressure 
and  temperature — ^prismatic 
clinometer — ^ironore  520 

,  transactions  of  the 

Institation  of  Mechanical : — 
ventilation  of  mines — ^bloom- 
ing iron,  74 ; — ^blooming  iron, 
260; — American  locks — rail- 
way waggons,  345; — ^regene- 
latire  condenser  for  steam-en- 
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gines-casting  railway  chairs, 
439; — pendmous  steam-en- 
gine—preserving  timber 524 

Engines,  impts.  in  steam  and 
other,  Newton's  patent  506 

to  be  worked  by  heated 

air  or  gases,  impts.  in,  Dunn's 
patent 253 

Exhibition,  essays  on  the  con- 
tents of  the  Industrial : — 

General  remarks,  1,  87,   175, 

271,  367,  455 

Agricultural  Implements  of  the 
Great  Exhibition,  explanatory 
accounts  of  the: — Descrip- 
tion of  the  common  ploughs 
—classified  according  to  their 
uses  —  notice  of  swing  and 
wheel  ploughs  made  by  Bus- 
by, Howara,  Hensman  and 
Son,  Ball,  Ransomes  and 
May,  Bentall,  Garrett  and 
Son,  Barrett,  Exall,  and  An- 
drewes,  Deane,  Dray,  and 
Deane,  Laycock,  Abbott, 
Wilkie  and  (>>.,  Pearoe,  Hay- 
ward,  Odeurs,  Delstanche, 
Berckmans,  Denis,  Jenken, 
Starbuck  and  Son,  Prouty 
and  Mears,  Hall  and  Sneers, 
Allen  and  Co.,  Bodin,  Andre 
and  Brono-Bronski,  Fleck, 
Hulbert,  Horsky,  Von  Lob- 
kowitz,  —  also  models  and 
^ou^hs  from  Prussia,  India, 
Tunis,  and  Egnrpt,  210;— 
Talbof  s  prize  plough — ^turn- 
wrest  ploughs  o£  Wilkie  and 
Co.,  Gray  and  Sons,  Law, 
Comins,  Lowcock,  Gisin,  Par- 
doux,  StarbudiandSon,  Allen 
and  Co.,  Verbist,  Van  Made 
— double  furrow  ploughs  of 
Ransomes  and  May,  Howard, 
and  Delstanche — Alien  and 
Co.'s  three-share — De  Eros- 
by's  steam  ploughing  appa- 
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ratos  —  Usher'g  locomotiye 
steam  plough  —  Moulding, 
drill -ridge,  and  uniyerBal 
ploughs  —  Bentall,  Warren, 
Sellar  and  Son,  Ponton,  Rit- 
chie, Low,  Stuart,  Barrett, 
EzaU,  and  Andrewes,  Ban- 
somes  and  May,  Atlen  and 
Co.,  Van  Macle,  Spreneel  and 
Co., — skim  or  parm^  ploughs 
exhibited  by  Samuelson,  Hill 
and  Co.,  Cottam  and  Hallen, 
fi^mith,  DePorquet,  and  Wed- 
lake  and  Co. — broad-share, 
scarifier,  and  subsoil  ploughs 
made  by  Bentall,  Ransomes 
and  May,  and  Warren-— «ub- 
soil  ploughs  exhibited  by 
Barrett,  Exall,  and  Andrewes, 
Wilkie  and  Co.,  Ritchie,  Cot- 
tam and  Hallen,  La  Tooche, 
Wedlake  and  Co.,  Coleman, 
Howard,  Gray  and  Sons,  Co- 
mins,  Laycock,  Bazin,  Allen 
and  Co ,  Starbuck  and  Son, 
Prouty  and  Mears,  Bryant, 
D'Omalius,  Dufour,  Von  Lob- 
kowitz — trenching,  deep-soil, 
and  drain  pbugh^Howard, 
Ransomes  and  May,  Gray 
and  Sons,  and  Slight's  deep- 
soil  and  trenching  ploughs — 
Alexander  Ferguson,  Gre- 
gory, and  Fowler's  drain 
ploughs — Allen  and  Co.,Star- 
Duck  and  Son,  Pardoux,  and 
Bonnet's  trenching  ploughs, 
273;— digging  machines,  ex- 
hibited by  Parsons  &  Thomp- 
son—clod-crushers and  field- 
rollers,  exhibited  by  Crosskill, 
Garrett  and  Son,  Bennett, 
Gibson,  Pearce,  Cambridge, 
Starkey,  Chenery,  Warren, 
Claes,  Delstanche — ^harrows, 
by  Crosskill,  Barrett,  and  Co., 
Coleman,  Williams,  Howard, 
Campbell,  La  Touche,  Cot- 
tam and  Hallen,  Euenemund, 
Delstanche,  and  Romedenne, 
and  Tunisian  harrow — culti- 
tivators,  scarifiers,  grubbers, 
and  scufflers— Coleman,  Smith 
and  Co.,  Cowan,  Bendall,  Bar- 
rett and  Co.,  Crosskill,  Beart, 
Ransomes  and  May,  France, 
La  Touche,  Gra^  and  Sons, 
Tennant,  and  Wilkie  and  Co. 
— Archimedean    agricultural 


machine  or  cultiyator,  by  Mur- 
phy— Egyptian  ditto — Allen 
and  Co.,  Wells,  and  D'Oma- 
lius'  cultiTators — ^French  sca- 
rifier, 400; — broad-oast  sow- 
ing, drilling,  and  dibbUng— 
drilling  machines,  by  Gar- 
rett and  Son,  Homsby  and 
Son,  Busby,  Ransomes  and 
May,  Hensman  and  Son, 
Reeyes«  Newington,  Sheriff, 
Revis,  Marshall,  Claes,  Cres- 

Sil-Delisse,  Deane,  Dray,  and 
eane,  Cottam  and  Hallen, 
Padwick,  Allen  and  Co.,  and 
Hayward  —  French  imple- 
ments— dibbling  implements, 
by  Nicholls,  Newington,  Eia- 
ton,  Winder,  Holmes  &  Sons, 
Newberry,  Lampitt,  East, 
and  La  Touche — ^broad-cast 
sowing  machines,  by  Garrett 
and  Son,  Holmes  and  Sons, 
Windsor,  and  Watt — Prus- 
sian implement 467 

Decoratiye  art,  essays  on,  with 
reference  to  the  objects  in  the 
Great  Exhibition :  —  Porce- 
lain and  pottery  ware — the 
ornamentation  of  porcelain — 
majolica  ware  —  encaustic 
tiles — Parian  china,  65;  — 
glass  painting — stained  glass 
windows — use  of  the  glass 
termodgrisaiUe — ^the  coloring 
principk  of  the  ancient  ruby 
glass,  116;  ornamental  work 
in  gold  and  silyer — the  art 
called  reDovs8€ — ^use  of  oxi- 
dized slWer  —  painting  in 
enamel — the  art  termea  ni- 
eSo — the  discovery  of  print- 
ing from  engraved  plates, 
224 ; — ornamental  work  in  in- 
ferior metals— «rt  of  casting 
metals— ornamental  wrought- 
iron  and  brass  work  —  the 
most  suitable  metals  for  fine 
castings,  319; — wood  carv- 
ing— ^its  application  to  deco- 
rative purposes — the  produc- 
tion of  carved  work  oy  ma- 
chinery— ^method  of  multiply- 
ing copies  of  designs  in  wood  488 

Labour-saving  machinery  of 
the  Great  Exhibition,  de- 
scriptive accounts  of:  — 
Church  and  Goddard's  cut- 
ting   cards,    and    printing, 
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nnmbering,  cutting,  ooant- 
inflr  and  packing  railway 
tiiStets — ^Harrild  and  Son^s 
printing  and  numbering 
cards  —  Baranowski's  print- 
ing and  numbering  tickets — 
Starr's  bookbin&r's  ma- 
chines —  Masterman's  bot- 
tlinsr  fiqnors  and  corking 
lx)tUe8  —  Harris's  corking 
machine  —  De  Montebello's 
bottle  corking  —  BonardePs 
cork  cutting — Weatherley's 
cleaning  currants  —  Sharp's 
cutting  loaf  sugar— Barrett, 
ExaU,  and  Andrewe*8  making 
biscuits  —  Boland's  mixing 
and  kneading  dough,  47 ; 
— Price,  Adams  and  Pear- 
son's rotaiT  washing  ma- 
chines —  Manlove,  Alliott 
and  Sejrig's  washing  and 
drying  —  Robinson's  Srying 
machine  —  Nunn's  washing, 
rinsing,  and  wringing  appa- 
ratus— P^OTi  Tasker,  Mars- 
den,  and  Reid's  washing  ma- 
chines—  Macalpine's  wash- 
ing apparatus  —  Farrow's 
wuihing  bottles  —  Kent's, 
Blasters',  and  Price's  ma- 
chines for  cleaning  knires 
and  forks — Price's  chopping 
knife,  182; — Taylor's  ma- 
chine lor  forming  paper  lamp 
shades  —  Birches  folding 
paper  —  Marryott's  packing 
and  labelling  dry  substances 
— Sorensen's  type-composing 
machine — ^Hutchison's  appa- 
ratus for  designing  patterns 
— ^Prudsy's  soup  strainer  — 
Kent  and  Bishopp's  rotary 
cinder  sifters  —  Gressler's 
rotanr  sifter — Searle's  Unt- 
maJking  machine  —  Nevill's 
apparatus  for  discharging 
snipe'  cargoes  —  Vine  and 
Aanmead's  gold  beater — Se- 
nechel,  Dnmerey,  and  Man- 
sell's  machines  for  cutting 
out  leather,  &c.  —  Mather's 
sewing  apparatus  —  Sene- 
chal'B  ditto--^udkin8'  stitch- 
ing apparatus  —  Maffnin's 
machine  for  sewing  and  em- 
broidering fabrics,  and  mak- 
ing cords  and  plats — Croisat's 
machine  for  making  wigs  ...  307 


Musical  instruments  in  the 
Great  Exhibition  :  — -  The 
pianoforte — statistical  infor- 
mation respecting  its  ma- 
nufacture—  and  description 
of  instruments  exhibited  by 
Addison  and  Co.,  Akerman, 
Allison  and  Co.,  Broadwood 
and  Sons,  Cadby,  CoUard  and 
Collard,  Ennerer  and  Steed- 
man,  Erard,  Greiner,  Harri- 
son and  Co.,  Harwar,  Hop- 
kinson,  Hund  and  Son,  Jen- 
kins and  Sons,  Jones  and 
Co.,  Kirkman  and  Son,  Lam- 
bert and  Co.,  Matthews, 
Mott,  Stodart,  Towns  and 
Packer,  Woolley,  Womum 
— French  instruments,  exhi- 
bited by  Herz,  Pape,  and 
Debain  —  Belgian  pianos — 
Austrian  instruments,  exhi- 
bited by  Hoxa,  and  Seuffert 
— German  pianos  of  Besalid, 
Domer,  Heitemeyer,  and 
Riihms  —  Danish  pianos  by 
Homung  —  Russian  instru- 
ments by  Lichtenthal  — 
American  pianos  of  Chick- 
ering,  Nunns  and  Clark,  and 
Pirsson,  24 ; — capabilities  of 
the  organ,  its  structure,  and 
peculiarities — Bishop's  anti- 
concussion   apparatus,   101 ; 

—  imperfections  of  British 
organs — oomparatire  table  of 
the  composition  of  several 
large  organs — organs  exhi- 
bited by  HiU  and  Co.,  Gray 
and  Davison,  Willis,  Bishop, 
Walker,  Holdich,  and  Bryce- 
son  —  Room's  specimens  of 
flute  and  reed-stops — Daw- 
son's autophon  or  mecha- 
nical organ  —  enharmonic 
organ,  designed  by  Colonel 
Thompson — Ducroquet's  or- 
gan —  Barker's  pneumatic 
lever  —  Scheulze's  organ — 
Ducci's  organs,  and  baristaU 
or  instrument  for  giving  grave 
tones  in  an  orchestra,  188; 

—  free-reed  instruments  — 
Wheatstone's  ax>Ztna,  accor- 
dion, and  concertina  —  sera- 
phine — Luff  and  Son's  har- 
monium— Wheatstone's  fold- 
ing harmonium  —  Muller's 
ditto  —  Storer's  saolomusicon 
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— SneU*8  bichromatic  sera- 
phine  — harp,  its  hiatory  and 
constmotion— -Joneses  triple- 
stringed  harp — Erard's  harps 
— ^Vmllaome's  doable  bass — 
American  instroment  —  Sax 
and  Co.'s  military  instni- 
ments— Sommerophone  383 

Raw  Materials  contained  in 
the  Great  EzhiMtion,  notices 
of  the: — Ores  of  cobalt  and 
nickel,  and  modes  of  treating 
them — extraction  of  tin  from 
its  ores,  and  fiibricating  alka- 
line salts  of  tin — coal,  and  the 
production  and  purification  of 
gas — ^mode  of  analyzing  coal, 
3 ; — manufacture  and  purifi- 
cation of  coal-gas — ^notices  of 
Lowe's,  Palmer's,  Laming's, 
and  Johnson's  plans  for  puri- 
fyii^Sf  gas — ^proper  modes  of 
bunung  gas  for  illumination 
and  heatmg — Defirie's  gas- 
bath — Evans'  experiments  on 
the  heating  power  of  gas — 
Wright's  testing  apparatus 
— use  of  ammoniacal  liquor, 
90; — clay,  and  the  pottery 
manufitctures— exhibitors  of 
china,  fire,  and  potter's  clay 
— ^the  composition  of  clays — 
bow  to  determine  the  quan- 
tity of  alumina  in  clay  — 
glazes  for  earthenware---the 
compound  termed  Parian — 
manufacture  of  alum — sand 
for  glass -making—exhibitora 
of  sand,  177 ; — ^glass  and  its 
manufacture — ^an  analysis  of 
sand — ^imperfections  of  £n- 

flish  glass — comparison  of 
'rench  and  Engush  plate- 
glass —  sugeested  improve- 
ments in  miuunff  platfr'glass 
— analysis  of  gLiss,  2% ; — 
the  manufacture  of  soda — 
mode  of  analyzing  ball-soda 
— application  of  the  residue  of 
the  soda  manu&ctur&— sug- 
gested improvements  in  ^e 
making  of  soda — ^the  manu- 
facture of  soap  —  oppressive 
interference  oi  the  Excise — 
process  of  making  hard  soap 
— method  of  producing  soft 
soap,  369 ;— manufacture  of 
sulphuric  acid — substitution 
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of  iron  pyrites  for  sulphur — 
preventing  arsenical  conta- 
mination —  muriatic  acid — 
nitric  acid  —  production  'of 
borax  —  oxalic  add— econo- 
mical suggestions — fainoxa- 
late  of  potash — ^tartaric  acid 
— ^methods  of  removing  the 
imperfections  in  the  manufac- 
ture of  tartaric  acid — citric 
acid— French  process  of  mak- 
ing citric  acid — glacial  phos- 
phoric acid — ^its  uses  456 

Textile  manufactures,  essavs 
on  the  maohinery  in  the 
Great  Exhibition  for  the  pro- 
duction of: — Cotton  machin- 
ery—Hibbert,  Piatt,  &  Co.'8 
ring  and  cleansdng  ma- 
ery,  carding  engines, 
drawing  frame,  slabbing  and 
roving  frames,  throstle,  and 
mule  —  Parr,  Curtis,  and 
Madely's  carding  engine, 
drawing  frame,  slubbing 
frame,  and  mules — Mason's 
drawing,  slubbing,  and  rov- 
ing frames  —  H&ggins  and 
ISon's  roving  frame — ^M'Lar- 
dy's  spindles — Sharp's  thros- 
tle— ^French  epurator^  or  sub- 
stitute for  the  scutching  ma- 
chine—<ditto  roving  frame — 
Belgian  wiUow — ditto  roving 
frame — woollen  manufiicture 
—Mason's  system  of  produc- 
ing woollen  varus — ^Merciere 
and  Co.'s  endless  carding  en- 

S*  le,  12  ;  —  manufacture  of 
X  —  onlinary  processes  of 
retting  flax — achenck's  plan 
of  retting  and  scutching — 
daussen's  process,  126 ;  flax 
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THE  INDUSTRIAL  EXHIBITION. 

GENERAL  REMARKS. 

The  nse  which  the  unexampled  collection  of  industrial 
products  affords  to  a  community  ever  ready  to  make  avail- 
able all  useful  hints^  no  matter  from  what  quarter  they  may 
be  received,  is  now  beginning  to  be  generally  appreciated; 
for  lecture  rooms  have  been  fitted  up  in  the  Crystal  Palace 
for  the  convenience  of  students  who  are  desirous  of  collect- 
ing information  on  the  principal  manufactures  of  the 
country;  and  well-informed  guides  are,  we  understand, 
appointed,  to  explain  to  enquiring  visitors  the  nature  of 
the  various  processes,  the  results  of  which  they  may  behold 
around  them.  This  is  as  it  should  be;  for  when  shall  we 
ever  again  meet  so  favorable  an  opportunity  for  gaining 
knowledge  ?  Thus  far  then  are  we  assisted  in  our  labor 
of  rendering  the  Exhibition  a  means  of  public  instruction ; 
but  as  these  means  are  evanescent,  and  must  of  necessity 
be  very  limited  in  their  application,  we  are  led  to  think 
more  highly  of  our  own  project ;  and,  despite  the  unlooked- 
for  difficulties  which  are  continually  starting  up,  to  add 
perplexity  to  duties  which  are  of  themselves  sufficiently 
onerous,  where  the  path  is  smoothed  (as  might  fairly  be 
expected)  by  the  assistance,  or  at  least  the  affability,  of  ex- 
hibitors or  their  representatives,  we  are  encouraged  to 
pursue  our  course,  trusting  that  our  labors  will  be  eventu- 
ally appreciated.  In  our  last  number  the  subjects  which 
we  opened  up  were  five,  viz..  Raw  Materials,  Textile  Ma- 
nufactures, Musical  Instruments,  Labor-saving  Machines, 
and  Decorative  Art.  These  were  selected  as  taking  in  a 
large  and  diverse  range  of  manufactures ;  and  in  the  pre- 
sent number  we  shall  continue  the  examination  of  the 
same  branches  of  industry. 
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In  treating  of  Raw  Materials^  we  commenced  with  coal, 
as  \\i%fons  et  origo  of  our  industrial  wealth,  and  had  oc- 
casion to  remark  on  the  imperfect  and  wasteful  manner  of 
its  consumption:  its  conversion  into  coke  was  also  con- 
considered.  Then  came  the  metals  iron,  copper ,  and  lead; 
the  former  of  which  called  forth  some  suggestions  for  its 
more  perfect  manufacture.  In  the  present  number  the 
metals  cobalt,  nickel^  and  tin  are  treated  of,  and  coal  is 
again  referred  to  in  its  connection  with  gas-making. 

Our  notice  of  Textile  Manufactures  was  confined  to  an 
elucidation  of  the  principles  on  which  this  important  branch 
of  our  manufactures  is  founded.  The  continuation  of  the 
subject  refers  more  particularly  to  the  machines  in  opera- 
tion in  the  Exhibition,  and  will  embrace  the  manufacture 
of  cotton  and  wool  into  yam. 

The  division  Musical  Instruments  took  up  the  piano- 
forte, and  traced  it  from  its  origin  to  the  now  well-de- 
veloped instrument.  In  the  present  paper  will  be  found  a 
review  of  all  the  English  piano-fortes  exhibited^  which 
present  any  features  deserving  of  comment.  As  literature 
has  hitherto  done  little  or  nothing  to  advance  this  branch 
of  the  arts^  we  have  thought  it  well  to  enter  more  into 
detail  than  the  space  at  our  command  would  at  first  sight 
seem  to  warrant. 

Labor-saving  Machines  being  of  a  miscellaneous  charac- 
ter, we  brought  together  those  which  were  applicable  to 
the  same  or  connected  branches  of  industry — thus,  a  notice 
of  two  envelope-folding  machines  led  to  the  introduction 
of  a  pamphlet-folder,  and  this  to  apparatus  for  paging  and 
numbering  books.  In  continuing  this  paper  the  connection 
of  one  subject  with  another  will  occasionally  be  lost,  but  it 
will  be  seen  that  unity  is  preserved  as  much  as  possible. 

The  paper  on  Decorative  Art — ^in  addition  to  forming  an 
introduction  to  a  very  wide  subject,  the  importance  of  which 
has  only  recently  been  generally  recognized — treated  of  car- 
pets and  tapestry^  which  gave  occasion  for  some  remarks 
upon  the  nature  or  quality  of  the  ornamentation  most 
appropriate  for  the  former  manufacture.  The  present 
paper  will  treat  of  the  decoration  of  china,  pottery  ware, 
and  glass. 

When  it  is  considered  over  what  a  wide  field  our  enquiries 
must  necessarily  spread  for  every  subject  treated,  it  is  hoped 
that  exhibitors,  who  have  left  their  contributions  to  speak  for 
themselves,  will  not  feel  chagrined  if  their  special  merits 
have  not  been  appreciated  at  a  glance  by  a  stranger ;  or  that 
bandaged  or  cased-up  ingenuity  should  go  unnoticed. 
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RAW  MATERIALS. 

Mingled  with  the  beantiful  samples  of  copper  pyrites  and 
argentiferous  galena  displayed  in  Glass  I.  of  the  Great  Exhi- 
bition^ there  are  to  be  found  several  speoimens  of  cobalt  and 
nickel  ores.  These  valuable  articles  he  buried  beneath  the 
huge  bulk  of  their  better  known  compeers^  and^  unless  sought 
for,  will  fail  to  arrest  the  attention  even  of  a  scientific  observer; 
thus  singularly  illustrating  in  the  Crystal  Palace  the  obscure 
position  they  occupy  in  the  manufacturing  industry  of  the 
nation.  The  art  of  working  the  ores  of  cobalt  and  nickel  seems 
unknown  in  Oreat  Britain^  if  we  may  judge  by  the  fact  that, 
though  found  in  sufficient  abundance,  they  are  nowhere  in 
this  country  converted  into  zaffre  and  speiss,  the  two  primary 
marketable  products  elsewhere  obtained  from  these  ores.  Al- 
though, therefore,  no  nation  in  the  world  consumes,  in  its 
manufactures,  more  cobalt  and  nickel  than  Oreat  Britain, 
yet  for  these  metals  it  is  entirely  dependent  upon  Norway, 
Northern  Germany,  and  the  Netherlands;  from  whence  we 
import  annually  not  less  than  400  tons  of  zaffre  and  smalts, 
and  nearly  the  same  quantity  of  nickel  and  speiss,  to  the  con- 
joint value  of  about  dEl  50,000  sterling.  As  these  substances 
serve  very  different  purposes  in  the  arts,  we  propose  to  speak 
of  them  separately, — merely  premising  that  cobalt  forms  the 
basis  of  all  the  blue  colors  seen  on  earthenware,  whilst  nickel 
ia  an  indispensable  ingredient  in  the  various  metallic  alloys, 
known  under  the  terms  albata,  (German  silver,  &c.  The  spe- 
cimens of  ore  preriously  alluded  to,  as  existing  in  the  Great 
Exhibition,  have  been  derived  from  Cornwall,  and  contain,  as 
is  generally  the  case,  both  nickel  and  cobalt ;  thus  far  being 
precisely  similar  to  the  ores  worked  in  Norway  and  Northern 
Germany.  The  foreign  ores  are,  however,  much  richer  than 
the  Cornish,  since  these  latter  seldom  contain  more  than  from 
2  to  7  per  cent,  of  available  metallic  matter,  whilst  the 
former  not  unfrequently  yield  12  or  15  per  cent.;  conse- 
quently, a  process  which  answers  quite  well  with  the  one 
may  fail  altogether,  or  prove  profitless  with  the  other;  and 
this  is  exactly  the  whole  secret  of  our  national  failure  in  work- 
ing cobalt  ore.  The  Swedish  method  has  been  tried  in  several 
parts  of  Cornwall,  and  has  not  in  any  one  instance  given  a 
satisfactory  result ;  hence,  the  Crystal  Palace  contains  no  spe- 
cimen of  British  zaffre ;  and  our  potteries,  glass  works,  and 
paper  manufactories,  procure  from  abroad  that  which  igno- 
rance and  apathy  deny  them  at  home.     In  the  German  ore 
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the  quantity  of  metallic  ingredients  is  not  only  larger  than 
in  the  Cornish^  but  also  of  a  more  fusible  character;  conse- 
quently^ when  simply  subjected  to  heat  in  a  reverberatory 
furnace^  the  earthy  and  metallic  elements  separate  of  themselves 
by  the  mere  disparity  of  their  specific  weights;  and  the  sili- 
cious  gangue,  with  a  portion  of  oxide  of  iron^  rises  to  the  top ; 
leaving  a  metallic  compound  of  arsenic,  oobalt,  nickel,  copper, 
and  perhaps  iron,  beneath.  This  latter,  when  carefully  roasted 
in  an  oxidizing  furnace,  in  contact  with  sand  or  ground  flint, 
affords  at  once  an  impure  silicate  of  cobalt  and  arseniuret  of 
nickel — ^two  marketable  products.     The  Cornish  ores,  irom 
their  metallic  poverty,  will  not  undergo  the  first  fusion  neces* 
sary  to  separate  the  silicious  matrix  of  the  mineral ;  and  this 
trifling  impediment  seems  actually  to  have  benumbed  the 
energy  of  that  indomitable  spirit  of  enterprise  for  which  Bri* 
tain  is  in  most  things  justly  celebrated.     In  the  manufacture 
of  iron,  Umestone  is  used  to  render  the  alumina  and  silica  of 
the  ore  fusible ;  and  without  this  no  iron  can  be  procured  by 
the  ordinary  process.    In  roasting  lead  ore,  lime  cannot  be 
dispensed  with.     In  copper  making,  not  only  lime  but  also 
fluor  spar  is  frequently  needed;  and  the  commonest  cobalt 
ores  of  Cornwall  clearly  require  nothing  but  a  proper  flux  to 
afford  a  compound  of  arsenic,  cobalt,  and  nickel,  perfectly 
analogous  to  that  procured  from  the  German  ore  by  mere  fu- 
sion without  a  flux.     The  whole  question,  therefore,  really 
resolves  itself  into  the  discovery  of  a  cheap  material  capable 
of  easy  vitrification  with  the  granitic  matrix  of  the  Cornish 
ore,  and  which  is  nevertheless  devoid  of  action  upon  the  arse- 
niurets  of  cobalt  and  nickel.     The  common  fixed  alkalies, 
though  answering  the  first  indication  admirably,  would  not 
comply  with  the  second  condition ;  hence  potash  and  soda — 
these  great  helpmates  of  industrial  skill — are  unfortunately 
excluded  from  the  hst  of  agents,  as  they  act  powerfully  upon 
all  the  arseniurets,  and  would  merely  produce  a  worthless  frit 
with  the  ore.     Similar  objections  attach  more  or  less  to  the 
alkaline  earths,  and  therefore  lime  requires  to  be  looked  upon 
with  suspicion.     Borax  would  and  does  yield  a  satisfactory 
result,  but  its  high  price  is  an  insurmountable  obstacle. 
Fluor  spar  is  of  no  avail,  and  bottle  glass  requires  too  strong 
a  temperature,  and  to  be  used  in  too  great  a  quantity,  for 
economical  application  to  a  mineral  already  surcharged  with 
extraneous  matters. 

These  facts  serve  in  some  measure  to  explain,  though  we 
cannot  allow  that  they  in  any  way  justify,  the  present  con- 
dition of  the  zaffi*e  market;  since  these  very  difficulties  are 
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daily  overcome  in  one  of  the  largest  metallurgical  operations 
carried  on  amongst  us.  Many  of  the  ores  of  copper^  when 
first  received  by  the  manufacturer^  are  in  a  state  quite  pa- 
rallel to  that  of  the  Cornish  ores  of  cobalt^  even  in  regard  to 
poverty  of  metal.  There  is  the  same  excess  of  granitic  ma* 
triz^  the  same  necessity  for  avoiding  the  use  of  any  agent 
capable  of  attacking  sulphuret  of  copper^  a  substance  pos- 
seaaing  very  similar  chemical  affinities  to  those  of  the  arse-  ^ 
niurets  of  nickel  and  cobalt.  What  then  is  the  flux  employed 
by  the  copper  manufacturer  in  such  cases  ?  We  reply  at  once^ 
it  is  the  protoxide  of  iroui  which  is  formed  from  these  poor 
copper  ores  by  the  action  of  heat,  and  combines  with  the 
silica  of  the  matrix  so  as  to  produce  an  extremely  fusible 
silicate  of  iron,  which  permits  the  sulphuret  of  copper  to  fall 
down  to  the  lower  part  of  the  reverberatory  furnace,  whilst 
the  vitrified  impurities  of  the  ore  are  raked  from  its  surface. 
Oxide  of  iron  would  most  probably  therefore  enable  a  manu- 
fieietarer,  accuatomed  to  furnace  operations,  to  send  into  the 
market  an  arsenical  compound  of  cobalt  containing  more  than 
50  per  cent,  of  this  metal,  even  if  his  interest  failed  to  con- 
vince him  of  the  great  advantage  resulting  from  its  subsequent 
oonversiiHi  into  zaffire.  Thus  then  the  conditions  of  this 
seemingly  difficult  problem  are  answered,  in  a  commercial 
sense;  for  oxide  of  iron  is  plentiful  and  cheap,  its  combina- 
tion with  ailica  is  sufficiently  fusible,  and  it  has  no  action 
whatever  upon  metallic  arseniurets.  No  doubt  many  other 
aubstancea  might  be  found  equally  applicable  with  the  one 
we  have  mentioned;  and,  indeed,  our  object  in  thus  dilating 
upon  this  and  analogous  topics  is  rather  to  stimulate  inquiry 
than  lay  down  specific  rules  for  practical  guidance ;  conse- 
quently our  remarks  must  be  regarded  at  best  as  but  a  shadowy 
outline,  the  manufacturing  details  of  which  require  careful 
filling  in,  to  render  the  whole  intelligible  and  useful. 

Before  quitting  the  subject  of  cob«lt,  it  may  be  as  well  to 
advert  to  a  peculiar  ore  of  that  metal,  found  near  Keswick, 
in  Cumberland.  This  ore  contains  from  two  to  three  per 
cent,  of  cobalt,  but  is  quite  free  from  nickel,  a  very  unusual 
circumstance;  as  even  in  meteoric  stones  cobalt  is  constantly 
accompanied  by  nickel,  though  this  last  metal  not  unfre* 
quently  exists  without  cobalt.  As  a  coloring  material  oxide 
of  eobalt  ia  seriously  damaged  by  the  presence  of  oxide  of 
nickel,  for  these  oxides  produce  colors  almost  complimentary 
to  each  other ;  and  therefore  tending,  by  their  admixture,  to 
yield  a  neutral  tint,  as  is  observable  when  their  saline  solu- 
tions are  united.    The  great  advantage  of  working  an  ore  of 
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cobalt  free  from  nickel  miist^  conaeqaently,  be  obvious  to  alL 
The  Keswick  mine  is^  nevertheless,  almost  abandoned  at  the 
present  moment,  through  sheer  inability  to  find  a  market  for 
its  produce ;  though  for  the  finer  kinds  of  porcelain,  and  for 
enamel  painting,  the  oxide  of  cobalt,  procured  from  it,  is 
worth  fully  a  guinea  per  lb. 

In  the  hope  of  drawing  attention  to  a  raw  material,  at 
once  so  unique  and  valuable,  we  give  the  following  original 
process  for  extracting  pure  oxide  of  cobalt  from  the  Keswick 
cobalt  ore : — Having  careAiUy  roasted  a  quantity  of  this  ore, 
at  a  full  red  heat,  in  a  muffle  furnace,  for  two  or  three  hours, 
it  is  next  to  be  reduced  to  a  fine  powder,  and  then  digested 
in  muriatic  acid  of  the  specific  gravity  1*10,  or  thereabout. 
And  for  this  use  the  waste  acid  of  the  soda-maker  is  well 
adapted,  even  though  it  may  happen  to  contain  arsenic  and 
iron.  After  a  few  hours  digestion,  the  aeidoloas  solution 
may  be  poured  off  and  fresh  acid  added,  so  as  completely  to 
•exhaust  the  roasted  ore,  and  dissolve  all  the  metallic  matter 
in  it.  Then  mix  the  solutions  thus  procured;  and,  having 
thrown  in  a  portion  of  powdered  hcematite  or  other  form  of 
peroxide  of  iron,  evaporate  the  whole  to  dryness.  Next  pour 
l>oiling  water  on  the  dbried  mass,  and  stir  in  an  exoess  of  chalk, 
whiting,  or  finely-powdered  marble,  and  preserve  the  whole 
at  a  temperature  erf  about  180°  Fahr.,  until  all  evolution  ot 
carbonic  acid  ceases ;  then  add  a  quanti^  of  sulphate  of  soda 
and  throw  the  mixture  on  a  filter,  when  a  solution  of  chloride 
of  cobalt  will  pass  through,  containing  a  small  quantity  of  the 
sulphates  of  lime  and  soda,  but  aitogedier  fi«e  from  metallic 
contamination.  This  solution  must  now  be  supersaturated 
with  a  caustic  lye  of  soda,  and  the  mixture  boiled  for  a  few 
minutes,  in  order  to  insure  the  rapid  precipitsAioo  of  the  oxide 
of  cobalt ;  which,  after  careful  washing  with  hot  water,  is  to 
be  dryed  and  heated  red  hot,  in  a  crueiblB,  to  give  it  the 
character  suitable  for  the  EngUsh  market.  One  pound  of 
Keswick  ore  will  require  about  eight  ouncea  of  muriatic  acid, 
of  the  kind  alluded  to,  with  two  ounces  of  iieematite,  three 
ounces  of  chalk,  and  the  same  quantity  of  salt  cake  or  dry 
sulphate  of  soda.  The  explanation  of  this  process  is  very 
simple :  in  the  first  instance  the  metallic  matfers  of  the  ore, 
consisting  of  iron,  cobalt,  arsenic,  oopfet,  and  perhaps  also 
lead,  are  dissolved  by  the  muriatic  acid;  and,  as  all  of  these 
are  precipitated  by  carbonate  of  lime,  except  cobalt,  the  chalk 
might  now  be  added  at  once,  but  for  the  fact  that  the  Keswick 
ore  contains  an  excess  of  arsenic,  which  carries  down  a  por* 
tion  of  cobalt  in  the  state  of  arsenite  of  cobalt    To  remedy 
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this  evil  peroxide  of  iron  or  heematite  must  be  added,  so  aa 
to  inanre  the  exiatenee  of  an  excess  of  peroxide  of  iron  in  the 
solution;  as  this,  on  the  introduction  of  the  chalk,  will  unite 
to  the  arsenic  and  thus  prevent  the  precipitation  of  any  cobalt 
at  this  stage  of  the  operation.  The  cessation  of  all  effer- 
¥eaeenee  indicates  that  the  chalk  has  ceased  to  act,  and  that 
the  iron,  arsenic,  copper,  and  lead  are  no  longer  in  solution, 
bat  have  been  displaced  by  the  lime  of  the  chalk.  To  remove 
this  lime,  snlphate  of  soda  is  employed,  since  this  throws 
down  nearly  the  whole  of  the  lime  in  the  state  of  sulphate ; 
after  which  caustic  soda  or  potash  will  precipitate  nothing 
from  the  filtered  scdution  but  pure  oxide  of  cobalt  Although 
apparently  somewhat  complex  in  detail,  this  process  is  ex- 
tremely simple  and  efficient  in  practice ;  and  possesses,  more- 
over, the  advantage  of  being  equally  applicable  to  the  treat- 
ment of  speiss  or  arseniuret  of  nickel,  from  which  pure  oxide 
of  nidEcl  may  easily  be  procured, — ^using,  however,  much  more 
bcematite  than  the  quantity  indicated  above,  in  consequence 
of  tlie  absence  of  iron  in  speiss.  From  this  latter  circum- 
atanee  it  must  be  obvious  that  cobalt  and  nickel  cannot  be 
separated  in  the  way  just  described ;  for,  as  has  been  stated, 
tbey  both  remain  in  solution  after  the  employment  of  the 
chalk ;  and,  indeed,  no  process  has  yet  been  published  by 
which  a  perfect  separation  of  these  two  metals  can  be  effected. 
Ordinary  Swedish  zafire  contains,  on  an  average,  15  per  cent. 
of  oxide  of  cobalt,  mixed  with  about  3  per  cent,  of  oxide  of 
nicM;  whioh  latter  seriously  impairs  the  coloring  power  of 
the  safire.  Hence  it  is  that  we  have  entered  thus  tully  into 
this  question  |  for  as  it  is  almost  impossible  to  purify  cobalt 
when  contaminated  with  nickel,  it  is  a  kind  of  national  dis- 
grace to  Great  Britain  that,  having  a  pure  ore  of  cobalt  in 
the  very  centre  of  the  island,  our  manufacturers  are  unable 
either  to  compete  with,  or  so  much  as  contest  for,  the  palm 
of  superiority  in  the  formation  of  zaffre. 

The  only  other  metallic  minerals  of  any  consequence  re- 
maining to  be  noticed  in  Class  I.  of  the  Great  Exhibition,  are 
those  of  tin ;  and  these  well  illustrate  the  great  difficulty  of 
improving,  or  even  suggesting  an  improvement,  in  an  old  es- 
tablished manu&cture.  Substituting  charcoal  for  the  common 
coal,  now  used,  it  is  every  way  probable  that  the  mode  of  re- 
ducing tin  ore,  practised  by  the  Phoenicians  more  than  2000 
^ears  ago,  was  almost  identical  with  that  pursued  at  present 
m  Cornwall.  Of  course  improvements  have  taken  place  in 
the  apparatus  for  washing  and  grinding  the  ore,  and  in  the 
iarm  and  construction  of  Ae  faniaces.    But  these,  aftar  all, 
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are  mere  coronaries  upon  other  manufactares^  and  present  na 
such  marked  change  as  may  be  seen  in  many  other  things  ; 
for  example,  in  the  paddling  of  iron,  or  the  formation  of  glass. 
The  extraction  of  tin  from  its  ores  is  too  simple  an  operation 
to  admit  of  any  very  decided  alteration  for  the  better;  and: 
the  only  modern  invention  worthy  of  that  name,  is  the  fabri- 
cation of  the  alkaline  salts  of  tin  from  the  ore  direct,  instead 
of,  as  heretofore,  from  the  metal  itself.  Thus  the  stannate  of 
soda,  a  substance  pretty  freely  used  in  dyeing  and  calico  print- 
ing, is  now  made  by  merely  boiling  the  native  oxide  of  tin,  or 
tin-stone,  as  it  is  called,  in  a  caustic  solution  of  soda ;  by 
which  the  oxide  is  dissolved,  and  unites  with  the  alkaU,  to 
form  stannate  of  soda.  An  example  of  this  new  development 
of  industry  is  exhibited  in  Glass  II.  of  the  Crystal  Palace, 
where  Mr.  Young,  of  Manchester,  displays  both  a  model  of 
the  apparatus  he  employs,  and  samples  of  stannate  of  soda 
thus  produced.  It  mignt  be  conjectured  that,  in  an  art  sa 
delicate  as  dyeing,  some  danger  was  to  be  apprehended,  lest 
any  silicic,  tungstic,  titanic,  or  arsenious  acid  might  be  occa- 
sionally taken  up  from  the  ore ;  but  experience  seems  to  prove, 
either  that  this  is  not  the  case,  or  that  these  substances  do 
not  impair  or  alter  the  proper  action  of  the  stannate  of  soda. 
Immediately  abutting,  as  it  were,  on  the  confines  of  raw 
material,  the  manufacture  of  coal-gas  claims  attention,  from 
its  amphibious  position  and  multi&rious  uses.  As  bituminous 
coal,  when  subjected  to  the  action  of  a  red  heat,  invariably 
gives  off  gaseous  matter  wherever  placed,  it  becomes  necessary 
to  distinguish  between  the  production  of  coal-gas  and  its  ma- 
nufacture. Our  ancestors  were  producers  of  coal-gas ;  but 
the  manufacture  of  this  important  agent  belongs  to  the  pre- 
sent century ;  and  therefore  we  are  able,  without  any  diffi- 
culty, to  speak  of  the  production  and  manufacture  separately. 
The  production  of  gas  from  coal  depends  altogether  upon  the 
application  of  a  high  temperature ;  for,  at  a  heat  verging  on 
400^  Fahr.,  the  volatile  constituents  of  coal  pass  off  in  the 
shape  of  fluid  hydrocarbons,  or  naphtha,  with  liftle  or  no 
admixture  of  any  permanent  gas.  If,  however,  the  tempera- 
ture employed  be  that  known  as  a  fiill  cherry-red  heat,  or 
something  higher,  then  the  volatile  constituents  are,  for  the 
most  part,  resolved  into  permanently  elastic  fluids  or  gases, 
with  a  trifling  production  of  tar  and  naphtha.  Too  high  a 
heat  is  however  apt  to  induce  some  grave  inconveniences,  as 
will  appear  farther  on ;  and  hence  the  gas  maker,  in  its  first 
process,  sails  between  a  kind  of  Scylla  and  Charybdis,  having 
to  dread  an  excessive  production  of  tar  on  the  one  hand,  and 
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tiie  evils  juat  alluded  to  on  the  other.  Presuming,  howerer, 
that  the  proper  temperature  has  been  secured,  the  successful 
production  of  good  coal-gas  is  not  yet  ensured,  unless  the 
coals,  before  their  introduction  into  the  retort,  are  free,  or 
nearly  so,  from  water.  Coal  is  a  bad  conductor  of  heat;  and 
therefore,  when  a  quantity  of  this  substance,  in  a  wet  condi- 
tion, is  thrown  into  a  red-hot  retort,  as  practised  by  gas  ma- 
nufacturers, the  outer  portion  of  this  mass  becomes  carbonized 
and  converted  into  red-hot  coke  long  before  the  water  in  the 
centre  of  the  coal  has  been  expelled;  consequently,  as  the 
heat  penetrates  through  the  coal,  this  water  is  vaporized  and 
driven  in  the  form  of  steam  over  the  red-hot  coke  on  the  sur- 
fiu»,  with  the  production  of  three  gases,  viz.,  hydrogen,  car- 
bonic oxide,  and  carbonic  acid, — all  of  which  are  injurious  to 
the  gas  maker :  the  two  first,  by  diluting  his  gas  and  lower- 
ing its  illuminating  power ;  the  last,  by  neutralizing  the  lime 
contained  in  the  purifier;  and  thus  needlessly  causing  an 
increased  consumption  of  that  article.  But  the  presence  of 
water  in  coal  is  also  detrimental  in  another  way ;  tor  its  con- 
version into  steam  implies  the  absorption  of  an  immense 
amount  of  heat,  since  the  latent  heat  of  steam  is  upwards  of 
960;  consequently,  as  this  absorption  takes  place  immediately 
previous  to  the  decomposition  of  the  bituminous  constituents 
of  the  coal,  a  disposition  results  to  generate  at  that  time  a 
temperature  capable  only  of  producing  tar  or  naphtha,  but 
scarcely  equal  to  the  formation  of  coal-gas ;  and  thus  water 
not  only  tends  to  reduce  the  quaUty,  but  also  to  lessen  the 
quantity  of  gas  procurable  from  any  given  coal;  therefore  its 
absence  in  coals  intended  for  gas  purposes,  should  always  be 
ascertained  prior  to  their  employment. 

We  have  previously  remarked,  that  too  high  a  temperature 
ought  to  be  avoided  in  the  production  of  coal-gas,  and  this 
for  two  very  important  reasons.  In  the  first  place,  heavy 
carburetted  hydrogen,  or  defiant  gas,  is  decomposed  at  a  white 
heat,  or  even  under  this,  with  the  formation  of  light  carbu- 
retted hy^gen,  and  the  production  of  charcoal  or  carbon ; 
thus  greatly  diminishing  the  value  of  the  gas  as  an  illumi- 
nating agent.  The  second  reason  is  still  more  conclusive : — 
All  coals  contain  iron  pyrites,  which,  at  a  low  red  heat,  is 
decomposed  into  protosulphuret  of  iron  and  free  sulphur ; — 
the  latter,  uniting  to  a  portion  of  the  hydrogen  of  the  coal; 
passes  off,  and  is  found  in  the  gas  in  the  shape  of  sulphuretted 
hydrogen,  leaving  the  protosulphuret  of  iron  in  the  retort. 
But  it  will  be  remembered  that,  in  speaking  of  coke,  we  men- 
tioned that  this  protosulphuret  of  iron  was  resolved,  by  a 


10  IndvsiruU  Exhibition. 

high  and  long-sustained  heat^  into  metallic  iron,  which  re- 
mained in  the  coke,  and  into  bisutphnret  of  carbon,  which 
escaped.  Now^  the  application  of  a  high  heat  in  gas  aiaking 
has  exactly  the  same  effect  as  in  coke  making,  and  produces, 
in  both  cases,  bisulphnret  of  carbon,  which,  mixing  with  the 
coal-gas,  can  never  afterwards  be  removed.  It  consequently 
remains  in  the  gas;  and,  when  this  is  burnt  in  the  ordinary 
way,  gives  rise  to  the  production  of  sulphuric  acid,  or  oil  Jf 
vitriol ;  and  this,  although  generated  by  most  of  the  common 
gas  of  our  streets  in  an  infiniteasimal  quantity,  is  neverthelesa 
found  sufficient,  in  a  few  years,  to  attack  and  deetroy  the 
binding  and  paper  of  the  books  in  our  public  libraries,  and 
corrode  articles  of  iron,  steel,  brass,  or  copper.  This  import- 
ant fact  has  not  received  a  proper  share  of  consideration  from 
our  best  gas  engineers  until  within  the  last  few  months;  and 
hence  many  of  the  old  libraries  of  London  can  now  fumiah 
books  completely  discolored  and  rotted  through  a  great  por- 
tion of  each  page,  though,  in  a  few  years,  all  further  traces  of 
this  mischievous  effect  of  gas  will  have  vanished. 

Having  thus  tar  commented  on  the  production  of  eoal-gas^ 
we  next  pass  to  the  examination  of  the  processes  employed  in 
rendering  it  pure  and  fit  for  the  uses  to  whidi  it  is  ^plied  ia^ 
common  life.  The  first  process  is  that  of  oondensation,  by 
which  nearly  the  whole  of  the  vapours,  properly  so  termed,, 
are  condensed  and  separated  from  the  permanently-elaatiq 
gases.  By  this  means,  tar,  water,  naphtha,  carbonate,  mu-> 
riate,  and  hydrosulphate  of  ammonia,  are  removed  from  the 
gas, — ^the  only  impurities  of  which  now  are,  carbonate  of  am^ 
monia,  carbonic  acid,  and  sulphuretted  hydrogen.  Water 
alone  will  remove  all  three  of  these  impurities ;  but  its  action 
is  weak,  and  chiefly  exercised  upon  the  first.  Hence,  although 
usefully  employed  for  attracting  carbonate  of  ammonia  (aa 
exemplified  in  Lowe's  scrubber),  it  is  not  used  by  gas  engi- 
neers of  the  present  day  with  a  view  to  total  purification, — 
this  being  sought  for  in  the  superior  affinity  of  lime,  after  the 
ammonia  has  been  arrested  by  other  means.  Coal*gas,  after 
condensation,  usually  contains  about  2  per  cent,  of  carbonic 
acid,  and  1  per  cent,  of  sulphuretted  hydrogen ;  but  these 
vary,  of  course,  with  the  nature  of  the  eoal ;  and  also,  as  we 
have  stated  above,  with  the  dryness  of  the  coal,  which  haa 
much  to  do  with  the  production  of  carbonic  acid.    These 

Proportions  may,  however,  be  regarded  as  a  fair  average  of 
Fewcastle  coal-gas,  and  would  justify  the  consumption  of 
about  40  lbs.  of  hme  for  every  10,000  cubic  feet  of  gas, — a 
quantity  which,  although  far  below  the  proportion  expended 
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in  comiDon  practiee,  is  really  very  near  the  coostUaption  of 
lime  actually  carried  out  at  the  Westminster  station  of  the 
Chartered  Gas  Company^  by  Mr.  F.  J.  Evans,  during  a  long 
oourse  of  carefully -loondupted  experiments ;  and  ought,  there- 
fore,  to  be  kept  in  view  as  an  ultimatum  by  gas  engineers. 
Where  mueh  more  lime  than  this  is  found  indispensable  to 
good  purification,  there  is  reason  to  suspect  either  that  the 
coal  ia  damp,  or  that  it  contains  more  tlum  an  average  quan- 
tity of  sulphur.  The  amount  of  sulphur  in  good  Newcastle 
ooal  is  as  nearly  as  possible  1  per  cent,  by  weight,  and  in  some 
of  the  Caonel  coals  it  is  even  less ;  thusi,  Boghead  cannel,  for 
example^  has  barely  one«half  a  per  cent,,  or  '54  of  sulphur, 
on  an  average.  How  necessary  then  is  it  that  every  gas 
enginesr  should  be  able  to  determine  the  quantity  of  sul- 
phur existing  in  coal  I  but  even  this,  without  other  Imow- 
ledge,  is  w<Ni;hlesa  and  deceptive.  Sulphur  seems  to  be 
present  in  coal  in  two  states; — ^the  one  and  most  frequent 
is  that  in  which  it  is  united  to  iron,  as  bisulphuret  of  iron 
or  pyrites;  the  other  is  in  a  doubtful  state  of  combina- 
tion, but  probably  it  exists  conjoined  to  the  bituminous 
elements  of  the  coal  in  the  state  of  sulphur.  To  the  gaa* 
maker  this  diff^^nee  is  very  important,  as  in  the  former  case 
one^balf  only  of  the  total  sulphur  would  pass  away  with  the 
gas  and  contaminate  it,  whereas,  in  the  second,  the  whole 
would  be  carried  to  the  purifying  vessels ;  consequently,  in 
determining  the  amount  of  sulphur  in  coal,  a  gas  engineer 
must  ascertain  first  how  much  sulphur  the  pure  coal  contains, 
and  next  how  much  sulphur  remains  in  an  equivalent  of  the 
coke  of  such  coal;  after  which  the  latter  must  be  deducted 
from  the  former  to  get  at  the  sulphur  contamination  of  the 
coal  when  its  value  for  gas  purposes  is  sought  to  be  deter- 
mined. 

The  following  detailed  explanation  will  furnish  the  gas 
engineer  with  a  means  by  which  coal  may  be  analysed,  with 
a  view  to  the  object  in  question :— ^Having  carefully  reduced 
a  fair  sample  of  the  coal  to  a  very  fine  powder^  mix  100  grains 
of  this  powder  with  50  grains  of  pure  and  dry  carbonate  of 
soda;  after  which,  place  the  mixture  in  a  clean  iron  ladle^ 
and  roast  the  whole  over  a^  brisk  fire,  at  a  good  red  heat,  for 
several  minutes,  so  as  to  bum  off  the  wb^e  of  the  coal,  or 
nearly  so;  then  remove  the  ladle  from  the  fire,  and  when  it 
is  cold  add  50  grains  of  pure  and  powdered  nitre,  mixing  this 
well  with  the  residue  of  the  coal  and  carbonate  of  soda ;  after 
which,  place  the  ladle  again  on  the  fire  and  keep  it  red  hot 
fiur  a  few  minutes^  when  it  must  be  again  removed,  suffered 
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to  oool^  and  its  soluble  contents  washed  out  with  water  and 
thrown  on  a  filter.  To  the  filtered  liquor  an  excess  of  p«re 
nitric  acid  must  be  added^  and  then  a  solution  of  nitrate  of 
baryta  dropped  in  until  all  precipitation  ceases ;  when  the  sul- 
phate of  baryta,  thus  formed,  may  be  allowed  to  settle^  or  be 
thrown  on  a  counterpoised  filter^  washed,  dried,  and  weighed. 
Its  equivalent,  or  117  grains,  indicate  16  grains  of  sulphur. 

Having  thus  determined  the  quantity  o^T  sulphur  in  the 
coal,  100  grains  more  of  the  powdered  coal  ara  to  be  taken  and 
placed  in  an  earthen  crucible,  provided  with  a  closely-fitting 
cover ;  when  the  cover  is  put  on,  the  crucible  is  subjected 
to  a  red  heat  until  inflammable  gas  is  no  longer  evolved ;  tho 
crucible  must  then  be  removed  from  the  fire  and  covered  up 
in  dry  sand  to  cool.  As  soon  as  the  crucible  is  cold,  remove 
the  coke  it  contains;  and,  after  reducing  it  to  a  fine  powder, 
mix  with  it  50  grains  of  pure  and  dry  carbonate  of  soda;  plaee 
the  whole  in  an  iron  ladle,  and  proceed  exactly  as  indicated 
above  with  respect  to  coal.  The  amount  of  sulphur  found  in 
the  coke  must  then  be  deducted  from  that  previously  ascer- 
tained to  exist  in  the  coal, — the  difference  being  the  true 
sulphur  contamination  of  the  coal  under  examination. 

In  our  next  we  shall  continue  the  subject  of  coal-gas  puri- 
fication, with  remarks  upon  the  different  methods  of  burning 
gas,  and  the  results  thence  ensuing. 


TEXTILE  MANUFACTURES. 

In  resuming  the  subject  of  textile  manufacture,  we  shall 
direct  the  reader's  attention,  firstly,  to  the  cotton  machi- 
nery ;  commencing  at  the  extreme  west  of  the  building. 
Here  we  observe  the  extensive  series  contributed  by  Messrs. 
Hibbert,  Piatt,  and  Co.,  of  Oldham,  in  illustration  of  the 
various  operations  in  preparing  and  spinning  cotton.  The 
first  operation^  as  we  have  previoudy  observed,  is  that  of 
opening  the  entangled  locks,  and  of  partially  freeing  the 
fibres  from  extraneous  substances.  Instead  of  the  ''willy," 
commonly  employed  for  this  purpose,  Messrs.  Hibbert  and 
Piatt  exhibit  a  novel  apparatus  of  American  origin.  The 
principle  of  action  in  this  machine  is,  that  it  draws  the 
cotton  between  spiked  and  fluted  rollers,  so  as  to  loosen 
the  matted  fibres  by  a  drawing  action,  instead  of  by  a  ra- 
pidly-revolving beater;  the  portions  of  seed  and  other 
impurities  being  separated  by  the  rotation  of  other  fluted 
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rollers,  whicli  reyolve  against  the  fibres  as  they  are  held 
by  the  spikes,  and  thus  effect  the  required  cleaning.  The 
cotton,  as  it  comes  from  the  bale,  is  spread  upon  an  end- 
less travelling  apron,  which  carries  it  forward  and  delivers 
it  into  the  machine. 

In  the  next  machine,  for  further  opening  and  cleansing 
the  material,  two  arrangements  are  included,  which  are 
not  generally  employed,  except  by  this  firm.  The  scutch- 
ing action  is  accomplished  in  the  ordinary  manner, — the^ 
impurities  falling  below  through  an  iron  grating;  the 
opened  locks,  however,  having  arrived  at  the  other  end  of 
the  machine,  pass  over,  instead  of  under,  the  exhausting 
apparatus,  so  that  the  dust,  removed  therefrom  by  the  draft, 
is  not  compelled  to  pass  through  the  sheet  of  cotton.  There 
is  abo  a  peculiar  arrangement  of  rollers,  between  and  partly 
around  which  the  web  of  cotton  is  conducted  previously  to 
being  wound  into  a  lap ; — the  design  being  to  effect  a  more 
perfect  calendering  or  consolidating  of  the  fibres. 

It  will  be  observed  that  six  carding-engines,  which  effect 
the  next  process,  are  exhibited  ]  two  of  these  only,  how- 
ever, are  necessary  to  complete  the  perfect  operation  they 
are  designed  to  effect, — the  remaining  four  being  added 
merely  for  the  purpose  of  supplying  a  sufficient  quantity 
of  carded  cotton  to  meet  the  demand  of  the  machinery 
subsequently  used.  Referring  then  to  two  of  these,  the 
first  used  is  called  a  breaker,  and  the  lap  of  cotton  from 
the  last  machine  is  placed  so  as  to  revolve  in  a  portion  of 
the  firamework,  to  effect  an  unwindiug.  According  to  the 
usual  method,  the  material  would  pass  through  a  pair  of 
rollers,  which,  by  their  revolution,  bring  it  under  the  action 
of  the  machine ;  here,  however,  the  "  patent  feeder  "  is 
employed,  consisting  of  a  roller  and  concave  surface,  be- 
tween which  the  sheet  of  cotton  passes ;  and  is  from  thence 
taken  by  a  roller,  called  the  licker-in,  covered  with  wire 
cards.  From  this  roller  the  fibres  are  stripped  by  the 
revolution  of  the  large  central  carding-cylinder,  and  again 
teazed  and  straightened  by  the  action  of  other  revolving 
carding  surfaces.  In  many  instances  the  whole  process  is 
accomplished  by  these  means.  In  the  case,  however,  of  the 
exhibited  maclunery,  now  under  notice,  there  are,  in  ad- 
dition to  the  rollers,  a  series  of  stationary  surfaces,  covered 
with  wire  cards,  and  having  a  concave  form,  corresponding 
to  the  periphery  of  the  large  revolving  cylinder.  The  ma- 
terial passing  between  these  combmg  surfaces,  the  one 
brushing  over  the  other,  becomes  further  straightened  and 
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separated,  so  as  to  be  regularly  diffused  over  the  main 
carding  surface ;  it  is  then  removed  therefrom  by  the  doffer, 
and  subsequently  stripped,  in  the  form  of  a  light  fleecy 
sheet,  by  the  rapid  chopping  action  of  the  doffer-comb. 
A  trumpet-shaped  orifice  then  narrows  the  sheet  of  cotton 
into  a  spongy  cord,  which  is  delivered  by  a  set  of  revolying 
rollers  into  a  receiver  placed  below.  This,  in  many  in- 
stances, is  simply  a  cylindrical  can,  sometimes  provided 
with  a  rising  and  falling  plunger,  which,  by  pressing  upon 
the  top  of  the  material,  effects  the  stowage  of  a  greater 
quantity  than  could  otherwise  be  received  into  the  can.  The 
patent  "  coiler ''  of  Messrs.  Tatham  and  Cheetham  is  now, 
however,  fast  superseding  the  old  arrangements ;  and  the 
estimation  in  which  it  is  held  is  evinced  by  the  fact  of  its 
application,  instead  of  the  old  system,  to  all  the  preparing 
machinery  in  motion  of  the  Exhibition.  The  construction 
of  this  apparatus,  as  adopted  by  Messrs.  Hibbert  and  Piatt, 
somewhat  differs  from  that  of  the  original  patentees,  but 
the  principal  of  construction  is  the  same.  The  sliver  de- 
livered by  the  rollers  passes  through  revolving  surfaces, 
which  thus  carry  it  round,  and  deposit  it  in  circles  within 
a  can  placed  below ;  this  can,  however,  not  being  stationary, 
but  revolving  upon  a  centre,  excentric  to  the  centre  of 
motion  of  the  delivering  surfaces,  carries  onward  the  sliver 
as  it  falls ;  and  thereby,  instead  of  allowing  it  to  form  a 
cylinder  of  cotton^  disposes  it  in  a  series  of  coils  through*- 
out  the  area  of  the  can.  As  the  can  becomes  filled,  the 
material  rises  against  a  plate  at  top ;  and  the  operation  still 
proceeding,  effects  a  pressing  down  of  the  sliver,  so  as  to 
produce  a  condensation  of  the  coils.  A  number  of  cans, 
thus  filled,  are  taken  to  a  machine,  which  will  be  observed 
on  the  north  side  of  the  compartment  of  cotton  machinery. 
Here  a  sufScient  number  of  slivers  are  drawn  by  a  pair  of 
rollers  from  their  cans,  and  wound  side  by  side  upon  an 
axle,  so  as  to  form  a  lap ;  the  fibres  in  some  measure  ad- 
hering to  each  other,  and  thus  constituting  a  sheet  of  the 
material.  Laps,  thus  formed,  are  taken  to  the  other  range 
of  carding-engines,  and  there  undergo  another  operation 
of  teaeing  and  straightening ;  and  then  pass  off  through  a 
conical  tube,  so  as  to  be  narrowed,  as  before,  into  a  spongy 
cord.  The  slivers,  which  constitute  the  lap  for  feeding 
this  machine,  are  from  thirty  to  forty  in  number;  but  are 
admitted  so  slowly  as  to  be  carded  down  to  such  an  extent 
that  the  sliver  removed  fi^m  the  doffer  is  equal  to  one  only 
of  the  number  of  slivers  which  entered ;  and  thus  any  ir- 
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legularity  that  miglit  have  existed  in  a  portion  of  the  feed 
ia  so  much  diffused  as  to  be  nearly^  if  not  entirely,  lost. 

We  have  before  spoken  of  the  drawing«&ame — the  next 
machine  employed — as  of  vast  importance  to  the  cotton 
manufacture.  This  machine  has^  since  its  introduction^ 
undergone  great  improvement^  principally  by  the  applica- 
tion of  a  "  stop-motion^V  which  arrests  the  action  of  the 
machine  immediately  the  breakage  of  a  sliver  takes  place : 
this  arrangement  is  applied  to  fdl  the  exhibited  drawing- 
frames.  A  number  of  the  cans  from  the  finishing  carding- 
engine  are  arranged  at  the  back  of  the  machine;  the 
slivers  from  these  pass  over  a  series  of  conductors,  termed 
"spoons,'' — several  slivers  being  drawn  over  together. 
These  instruments  are  weighted  guide-levers,  mounted 
so  as  to  be  capable  of  turning  i^on  centres ;  but  dur- 
ing the  proper  working  of  the  machine  are  kept  in  a 
certain  position  by  the  tension  of  the  slivers  which  are  in 
process  of  being  drawn.  Upon  a  breakage  therefore  taking 
place,  or  upon  a  can  becoming  empty,  the  equilibrium  will 
be  destroyed,  and  a  part  projecting  from  the  under  side  of 
the  spoon  will,  on  the  spoon  falling,  intercept  the  motion 
of  a  vibrating  bar,  whicb,  being  thus  arrested,  effects,  by 
an  arrangement  of  apparatus  designed  for  the  purpose,  the 
shifting  of  the  driving-strap  from  the  driving  to  the  loose 
pulley,  and  thereby  stops  the  action  of  the  machine.  To 
this  machine,  the  patent  coiler,  mentioned  in  reference 
to  the  carding-engine,  is  also  applied, — ^the  drawn  slivers 
being  again  deposited  in  revolving  cans. 

The  slubbing  and  roving-frames  next  come  under  notice. 
Those  exhibited  by  Messrs.  Hibbert  and  Piatt  are  three  in 
number, — the  two  first  being  distinguished  by  the  tenn 
shibbing-frames,  and  the  other  by  that  of  the  roving-frame. 
The  operation  and  arrangement  of  machinery,  however, 
are  substantially  the  same ;  the  only  object  of  the  processes 
being  gradually  to  reduce  the  sliver,  and  impart  to  it  a 
sufficient  amount  of  solidity  suitable  for  the  action  of  the 
spinning-frames.  This  class  of  machine  is  most  fully 
represented  in  the  Exhibition,  and  the  particular  point  to 
which  the  stream  of  inventive  genius  is  now  directed  is  dis- 
tinctly shewn.  The  beautiful  mechanism  of  the  slubbing 
or  roving-frame  appears,  as  far  as  its  simplicity  of  con- 
struction and  efficiency  of  working  is  concerned,  to  have 
arrived  at  a  point  beyond  which  there  is  but  little  to  desire. 
Invention  has  therefore  of  late  been  directed  solely  to 
increase  its  quantitative  producing  ppwer.    The  limit  to 
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this  had  been  the  velocity  at  which  the  revolving  spindles 
and  their  "  flyers''  could  be  driven.  In  three  out  of  the 
four  exhibitors  of  cotton  preparing  machinery  in  motion, 
ire  find  evidence  of  an  earnest  attention  to  this  subject. 
In  the  series  now  under  review,  the  desired  end  is  sought 
to  be  accomplished  in  two  ways ;  first,  by  reducing  the  top 
of  the  flyer  so  as  to  enable  the  bobbin  to  traverse  higha 
than  usual,  and  thus  avoid  the  neoessity  of  carrying  the 
flyer  legs  so  £u*  downwards ;  which,  being  thus  reduced  in 
length,  will  admit  of  being  driven  at  a  higher  speed  with- 
out increasing  the  vibration.  The  second  method  is  by 
placing  the  bevil-pinion,  which  drives  the  bobbin,  upon  a 
fixed  socket  instead  of  upon  the  spindle;  by  which  method 
the  vibration  and  the  wear  of  the  spindle  is  diminished. 
These  improvements  are  said  to  enable  the  manuiactorer 
to  increase  the  driving  speed  of  the  spindles  one-fifth  be- 
yond the  ordinary  velocity  attained.  To  the  slubbing- 
frames  of  Messrs.  Hibbert  and  Piatt  is  attached  a  stop  mo- 
tion similar  to  that  we  have  mentioned  as  commonly  ap- 
plied to  the  drawing-frame.  The  motion  of  the  machine 
is  therefore  arrested  immediately  upon  the  breakage  of  a 
sliver.  In  our  general  description  of  the  cotton  manu£ac« 
ture  we  spoke  of  the  sliver  as  proceeding  direct  frx>m  the 
leg  of  the  flyer  to  the  bobbin.  This  plan  is  frequently 
adopted,  and  particularly  in  mills  where  the  finest  yams 
are  spun.  In  those  machines,  however,  now  under  reviewj 
the  presser  principle  is  adopted.  On  this  plan,  the  legi 
of  the  flyers  carry  an  arm  called  a  '^  presser,''  which 
receives  an  inclination  to  move  inwards  by  the  action  of  a 
spring,  so  as  to  bear  against  the  surface  of  the  bobbin. 
The  slivers  pass  down  the  legs  of  the  flyers,  and  are  coiled 
around  their  respective  arms,  threaded  through  eyes  formed 
therein,  and  from  thence  are  conducted  to  the  bobbins. 
The  action  of  the  spring-presser  is  to  consolidate  the 
roving,  and  thereby  to  increase  the  capacity  of  the  bobbin 
for  holding  the  roving,  and  prevent  the  necessity  for  fre- 
quently changing  the  bobbin.  This  arrangement  is  distin- 
guished as  the  presser  bobbin ;  and  the  other  as  the  soft 
bobbin. 

The  next  in  order  of  the  machines  to  be  noticed,  are 
those  for  spinning,  both  principles  of  which,  viz.,  the  mule 
and  the  tlnx)stle,  are  exhibited  in  this  series ;  the  former 
also  being  illustrated  by  two  machines, — the  one  for  the 
production  of  weft,  and  the  other  for  warp.  We  have 
idready  in  our  introductory  paper  explained  the  peculiarities 
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iji  these  two  oonstructimis  of  spiiming  madbines,  the  opera* 
tion  of  the  throstle  being  oontinaoiifi,  and  having  its 
spindles  mounted  in  a  stationary  frame,  and  the  spindles 
of  the  mnle  being  mounted  on  a  carriage  which  alt^matelj 
approaches  to  and  recedes  from  the  delivering  rollers.  The 
throstle  exhibited  by  Messrs.  Hibbert  &  Pktt  presents  no 
features  that  call  for  particular  comment ;  but  in  the  mules 
we  notice  that  a  peculiar  arrangement  of  "  scavenger''  is 
applied.  The  object  of  this  apparatus  is  to  clear  particles 
of  waste  from  the  top  of  the  carriage ;  and  the  operation  is 
effected  by  means  of  a  roller,  which,  instead  of  sweeping 
Ihe  refrise  towards  the  cops,  moves  it  away  in  an  opposite 
direction.  The  construction  of  these  mules  is  on  the  prin*" 
ctple  of  Sharp  and  Roberts'  patent :  they  are  provided 
with  an  adjustable  cam  for  '' backing  off,"  and  also  an 
apparatus  applied  to  the  front  loUer  for  preventing  the 
threads  from  becoming  snarled. 

Messrs.  Parr,  Curtis,  and  Madely,  of  Manchester,  ex- 
hibit several  preparing  and  spinning  machines.  The  first 
of  these,  the  caording-engine,  is  provided  with  a  motion 
for  traversing  the  conical  tube  which  conducts  the  sliver 
from  the  doffer  cylinder,  and  thereby  causes  it  to  be  taken 
up  hy  the  delivering-roUers  at  varying  parts  of  their  length : 
this  is  the  patent  of  Messrs.  Lakin  and  Rhode, 

In  the  drawing-frame  there  is  a  peculiar  arrangement  of 
spoon  for  the  stop  motion :  the  lower  part  is  formed  as 
-a  fork ;  and  under  the  space  between  the  prongs  stands 
ont  a  projection  from  the  vibrating  shaft,  which,  wheoa 
arrested  in  its  movement,  causes  the  stoppage  of  the  ma- 
diine.  The  spoons  held  up  by  the  passing  sliver  £aU 
Tertically  upon  a  breakage  taking  place,  and  thereby  inter- 
cept the  vibrating  projection  with  one  or  other  of  their 
prongs,  and  consequently  arrest  the  motion  of  the  ma(dune. 

In  the  slubbing-frame  a  spring  is  applied  to  the  presser, 
differing  from  those  commonly  employed, — it  b^ng,  in  this 
instance,  formed  as  a  coiled  watch-spring*  This  arrange- 
ment is  intended  to  effect  a  moie  equal  pressure,  and  a 
reduction  in  the  weight  of  the  flyer.  In  this  machine  also 
the  tension  weight,  for  tightening  the  oone^rap,  is  carried 
by  a  frame,  which  moves  upon  a  part  attached  to  the  beam, 
instead  of  allowing  it  to  rest  upon  the  grooved  shaft :  there 
is  also  an  application  of  gearing  to  the  shortening  and  tra- 
Tcrse  motions.  All  of  the  improvements  are  shewn  applied  to 
a  roving-frame.  Upon  approaching  one  of  these  macdunes, 
the  visitor  is  struck  by  i^e  compamtiFely  little  noise  made 
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by  their  working;  and  upon  enquiry^  he  finds  that  th« 
toothed  wheels^  which  drive  the  bobbins^  are  com{K>8ed  of 
gutta-percha :  this  is  the  patent  of  Messrs.  Tatham  and 
Cheetham ;  and  if^  as  at  present  seems  probable^  the  ma^ 
terial  should  be  found  sufficiently  lasting,  a  most  desirable 
end  will  have  been  accomplished  by  its  introduction. 

There  are  three  self-acting  mules,  exhibited  by  Messrs. 
Parr,  Curtis,  and  Madely.  In  one  of  these,  the  apparatus 
generally  adopted  for  producing  the  changes  required  for 
spinning,  is  substituted  by  an  arrangement  which  is  posi- 
tive in  its  action ;  and  thereby  prevents  the  common  break- 
ages of  bands,  and  the  general  injury  of  the  machine.  The 
cords  are  also  prevented  from  rubbing  against  each  other, 
and  thus  rendered  more  durable  by  the  application  of  an 
extra  scroU. 

Another  improvement,  belonging  to  this  mule,  relates  to 
the  arrangement  for  putting  down  the  yarn  by  the  '^  faller;'' 
the  object  being,  to  prevent  a  recoil  when  the  '^  backing- 
off ^^  takes  place ;  thus  preventing  a  snarUng  or  damage 
of  the  yam.  The  "  squaring-shaft'^  is,  in  this  machine, 
driven  by  gearing,  instead  of  bands,  as  usual. 

Another  self-acting  mule  exhibits  an  improvement  upon 
that  principle  known  as  Smith  and  Orr's.  The  present 
construction  dispenses  with  the  friction  or  differential 
motion  for  winding  on  the  yam,  and  substitutes  an  appli- 
cation of  the  radial  arm,  arranged  so  as  to  prevent  break- 
ages of  the  mangle-wheel.  The  rollers,  driven  indepen- 
dently of  the  mangle-wheel,  necessarily  prevent  a  strain 
thereon :  they  may  be  put  in  motion  or  stopped  at  plea- 
sure ;  and  as  they  derive  their  rotation  from  the  driving- 
pinion,  a  more  uniform  action  is  obtained.  This  mule 
also  is  driven  by  one  strap,  instead  of  two. 

The  third  mule  contains  a  new  arrangement  of  the  pa- 
tented improvements  of  this  firm, — a  new  motion  for  wind- 
ing on  the  yam  with  a  self-regulator  being  applied;  the 
design  being,  to  enable  a  person,  capable  of  ^'pieceing 
ends,''  to  superintend  the  machine,  and  reduce  the  making 
of  a  set  of  cops  to  as  easy  a  task  as  the  making  a  set  of 
bobbins  on  a  roving-frame. 

We  next  arrive  at  the  machinery  of  Mr.  John  Mason, 
of  Rochdale :  here  we  find  a  drawing-frame,  with  patent 
coiler;  and  also  slubbing  and  roving-frames.  The  two 
last-mentioned  machines  are  fitted  with  an  improvement 
for  obtaining  a  greater  velocity  in  the  rotation  of  the  spin- 
dles.   This  consists  in  firmly  attaching  to  the  copping-rail. 
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tubes,  over  which  the  bobbins  pass, — ^they  being  hollowed 
out  sulKciently  large  for  that  purpose.  The  spindles  pass 
through  the  tubes;,  and  run  in  contact  with  the  internal 
periphery  thereof  at  top  and  bottom;  by  which  arrange- 
ment, two  bearings  are  obtained  a  considerable  distance 
apart,  affording  a  support  productive  of  great  steadiness  of 
action.  It  is  stated  that,  with  the  application  of  this  ar- 
rangement, the  spindles  of  roving  machines,  where  the  lift 
of  the  bobbin  is  six  or  seven  inches,  may  make  from  1,200 
to  1,400  revolutions  per  minute.  This  improvement  is 
exhibited  as  applied  to  a  frame  where  pressers  are  used ; 
and  also  to  one  arranged  for  the  production  of  soft  bobbins. 

Another  improvement  in  these  machines,  is  the  applica- 
tion of  a  plate,  situated  before  the  delivering-rollers,  4ind 
through  which  the  rovings  pass  on  their  way  to  the  bob- 
bins. Tins  is  for  the  purpose  of  preventing  an  entangle- 
ment when  an  end  becomes  broken,— an  inconvenience 
which  frequently  occurs  in  the  ordinary  arrangements. 
The  perforated  plate  effects  this  by  forming  a  shield,  which 
keeps  the  broken  roving  from  faUing  downwards  to  the 
other  threads.  To  these  machines  an  apparatus  is  also 
applied  for  disengaging  the  parts  which  drive  the  bobbins 
or  spindles  from  the  other  parts  of  the  machines;  so  that 
the  whole  series  may  be  turned  at  once  by  hand  when  the 
bobbins  are  fuU,  for  the  purpose  of  unwinding  a  sufficient 
length  of  each  thread,  for  forming  an  attachment  to  the 
fresh  bobbins. 

In  front  of  Mr.  Mason^s  machinery  will  be  found  that 
of  Messrs.  Higgins  and  Sons,  of  Salford.  The  roving- 
frame  of  this  firm  exhibits  anoUier  instance  of  the  attention 
paid  to  a  gain  of  speed  in  the  revolution  of  the  spindles. 
According  to  the  usual  practice  the  spindles  are  formed  of 
the  same  diameter  throughout  the  upper  part  of  their 
length ;  but  in  the  roving-frame  now  spoken  of  the  spindles 
are  formed  of  varying  diameters,  decreasing  towards  the 
top,  which  configuration  admits  of  their  being  driven  at  a 
greatly-increased  velocity,  without  an  extended  vibration : 
the  flyers  also  are  so  attached  that  the  bobbin  may  traverse 
to  a  higher  point  than  usual ;  and  thus  the  legs  are  de- 
creased in  length,  and  consequently  reduced  in  weight, 
possessing  at  the  same  time  a  stiffness  which  will  bear  an 
increased  rate  of  revolution.  The  conical  pulley  is  mounted 
upon  a  frume  which  swings  upon  centres, — so  that  at  what- 
ever diameter  the  strap  may  be  situated  it  will  always  be 
distended. 
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In  the  compartm^it  containing  the  machinery  we  have 
described  are  some  cases  of  spindles  and  flyers  of  yarions 
constructions  now  in  nse ;  amongst  these  is  one  which^  as 
it  bears  upon  the  subject  of  increased  speed,  we  will  par* 
ticularize :  this  is  the  invention  of  Mr.  William  MacLardy, 
of  Manchester.  The  object  sought  is  here  attained  by 
eausing  the  spindle  to  run  in  a  top  bearing,  so  as  to 
effect  a  greater  steadiness  of  action ;  and  in  order  to  pro- 
Tide  for  the  remoyal  of  the  filled  bobbins^  the  spindle  iM 
formed  in  two  portions  which  are  temporarily  connected 
together :  their  separation  is  accomplished  by  lifting  the 
4ipper  part  in  its  top  bearing;  when,  the  lower  end  being 
turned  in  its  bottom  bearing  so  as  to  occupy  a  position  out 
of  a  right  line,  the  filled  bobbin  may  be  slipped  off.  We 
are  informed  that  these  spindles  are  running  at  a  consi- 
derably-increased Telocity. 

Messrs.  Sharp  Brothers,  of  Manchester,  exhibit  a  throstle 
spinning-frame  on  the  "  ring  and  traveller'^  principle.  This 
machine  is  of  American  origin,  and  although  used  to  a  con- 
siderable extent  in  that  country,  has  made  but  little  progress 
here.  The  thread,  instead  of  passing  on  to  the  bobbin 
through  a  flyer,  as  in  other  throstles,  is  conducted  through 
a  fine  metallic  loop,  mounted  so  as  to  revolve  upon  a  ring 
which  projects  from  the  copping  rail :  this  loop  is  dragged 
round  by  the  traction  of  the  thread.  The  bobbin  does  not 
in  this  case  rise  and  fall,  to  distribute  the  yarn  upon  its 
surface,  but  the  same  effect  is  produced  by  the  upward  and 
downward  motion  of  the  ring.  This  machine  exhibits  an 
arrangement  of  friction  surfaces  in  place  of  the  ordinary 
driving  toothed  wheels. 

In  the  French  department  is  exhibited  a  machine  called 
the  ''  Epurator,''  the  design  of  which  is  to  supersede  the 
use  of  the  ordinary  scutching  machine,  and  effect  by  one 
operation  the  cleaning  and  carding  of  the  material.  When 
practice  has  confirmed  the  use  of  two  distinct  processes,  it 
rarely  occurs  that  the  final  object  can  be  achieved  by  one ; 
all  endeavours,  however,  to  arrive  at  a  simplification  of 
operations  should  be  viewed  with  consideration.  The  ma- 
terial to  be  operated  upon  by  this  machine  is  formed  into 
laps  by  a  spreading  apparatus,  a  number  of  which  laps  (five 
in  the  exhibited  machine)  are  placed  so  as  to  be  simulta- 
neously fed  by  revolving  fluted  rollers  to  the  cleaning  and 
carding  cylinder.  This  cylinder  is  four  feet  in  diameter, 
and  revolves  at  the  rate  of  from  250  to  270  revolutions  per 
minute ;  its  periphery  is  provided  with  a  series  of  strips  of 
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wire  cards  with  strong  teeth,  between  which  strips  are 
placed  flexible  metallic  bmshes,  the  extremities  of  which 
project  slightly  beyond  the  surface  of  the  cards.  The 
grooved  feeding  rollers  revolve  slowly,  and  therefore  pre- 
sent the  cotton  gradually  to  the  action  of  the  revolving 
cards  and  brushes ;  the  effect  of  which  is  said  to  be  the 
combined  operation  of  scutching  and  carding,  the  impuri* 
ties  being  separated  by  centrifugal  force,  and  the  loosened 
fibres  laid  side  by  side  without  being  broken  by  the  action 
of  revolving  beaters.  Beneath  each  pair  of  feeding  rollers 
there  are  gratings,  through  which  the  separated  extraneous 
matters  fiedl.  l^ere  are  three  doffer  cylinders  to  this  ma- 
chine, for  the  more  perfect  removal  of  the  cotton ;  each  one 
of  which  is  provided  with  the  usual  dofiSng  combs  for  the 
removal  of  the  slivers,  which  are  then  guided  so  as  to  unite 
into  one.  The  exhibitor  states  that  this  machine  will  pro- 
duce from  220  to  260  lbs.  of  prepared  cotton  in  12  hours, — 
one  workman  superintending  two  or  three  machines ;  and 
that  if  coarse  numbers  are  to  be  spun,  a  subsequent  carding 
is  unnecessary, — the  cotton  being  taken  from  the  Epurator 
direct  to  the  drawing-frame. 

Near  the  machine  last  described  will  be  seen  a  roving- 
frame  of  French  manufacture,  in  which  the  arrangement 
of  wheels  for  driving  the  spindles  and  bobbins  is  different 
from  that  commonly  employed  in  England.  Instead  of 
the  two  shafts,  carrying  their  series  of  bevil-wheels,  one 
only  is  employed,  which  drives  a  pinion  mounted  upon  a 
loose  collar.  On  the  upper  end  of  this,  there  is  a  spur* 
wheel,  which  takes  into  the  teeth  of  two  spur  pinions, 
each  of  which  is  used  for  drivii^  a  bobbin  or  spindle,  as 
the  case  may  be. 

In  the  Belgian  department  a  willow  is  exhibited  by  the 
Society  du  Phcenix,  of  Ghent.  The  peculiarity  of  this  ma- 
chine consists  in  the  employment  of  a  revolring  shaft,  pro- 
vided with  a  series  of  projecting  arms,  arranged  in  a  spiral 
form.  This  shaft  is  enclosed  within  a  casing,  the  internal 
surface  of  which  is  provided  with  an  iron  grating.  The 
eotton  is  fed  in  through  an  aperture  at  one  end  of  the 
casing,  and  beaten  by  the  spirally-arranged  revolving  arms, 
which,  at  the  same  time,  carry  it  forward  to  be  delivered 
out  at  the  other  end, — ^the  separated  impurities  falling 
through  the  surrounding  grating. 

From  Belgium  we  have  also  a  roving-frame,  possessing 
a  feature  not  entirely  new  to  us,  but  as  yet  unemployed. 
This  consists  in  the  employment  of  series  of  toothed  seg- 
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menta,  of  decreasing  diameter^  which  constitnte  conical 
wheels^  and  are  intended  to  cUsplace  the  conical  pnlleys 
now  ordinarily  nsed;  the  segments  are  locked,  one  after 
the  other,  to  their  shafts,  so  as  to  effect  the  required  rota- 
tion at  ijie  necessary  yariable  speed :  this  invention  is  the 
subject  of  a  patent  in  England  granted  to  Messrs.  Fair- 
bairn  and  Hetherington. 

The  Exhibition  does  not  illustrate  fully  the  manufacture 
of  woollen  fabrics; — a  system  of  producing  woollen  yams 
is  however  exhibited  by  Mr.  John  Mason,  of  Rochdale, 
and  claims  particular  attention.  The  machinery  to  which 
we  refer  has  been  for  some  years  in  general  operation  in 
France  and  Belgium ;  but  the  slowness  with  which  an 
entire  change  of  system  is  received  in  England,  has  pre- 
vented it  fi^om  becoming  as  extensively  employed  as  its 
merit  seems  to  demand.  In  order  that  this  machinery 
may  be  properly  understood,  we  must,  in  the  first  place, 
briefly  describe  the  usual  processes  employed  for  the  pro- 
duction of  woollen  yams,  premising  that  our  present  no- 
tice refers  to  that  branch  of  the  manufacture  relating  to 
the  class  of  goods  technically  distinguished  as  "woollens,'' 
in  distinction  to  "  worsteds,''  comprising  broad  cloth,  flan- 
nels, &c.,  and  made  from  the  shorter  descriptions  of  wook. 

The  material  is  first  cleaned  by  a  machine  similar  to 
the  willow  of  the  cotton  manufacture ;  and  is  then  sub- 
jected to  the  process  of  carding,  called,  in  this  instance, 
"  scribbling."  After  this,  another  carding  operation  fol- 
lows,— the  wool  being  doffed  therefrom,  not  in  a  continu- 
ous film,  as  described  in  reference  to  cotton,  but  in  short 
spongy  cords,  equal  in  length  to  the  width  of  the  carding- 
engine;  these  "cardings"  are  then  taken  to  the  "billy" 
(a  machine  operating  on  the  principle  of  the  mule),  where 
they  are  joined  one  to  another,  generally  by  hand,  so  as  to 
form  continuous  lengths,  and  twisted  previously  to  being 
wound  into  cops,  which  are  to  be  transferred  to  the  spin- 
ning-machine. 

According  to  the  system  exhibited  by  Mr.  Mason,  the 
wool,  as  it  is  taken  by  the  ordinary  action  of  the  doffer- 
comb  from  the  first  carding-engine,  is  gathered  into  a 
narrow  band,  and  after  passing  through  a  revolving  tube, 
which  imparts  a  certain  amount  of  false  twist,  is  wound 
upon  a  roller,  so  as  to  constitute  a  lap,  about  16  inches  in 
diameter,  and  4  or  5  inches  in  breadth.  When  the  re- 
quired quantity  is  wound  on,  an  arrangement  of  apparatus, 
by  ringing  a  bell,  gives  notice  to  the  attendant;  imme- 
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dilktelj  after  which,  the  winding  machinery,  by  a  self-acting 
motion,  disengages  the  lap ;  so  that  a  determinate  quan- 
tity of  material  is  always  wound  upon  the  roller.  Several 
of  these  narrow  laps  are  placed,  side  by  side,  upon  a 
framework  attached  to  a  second  carding-engine ;  and 
their  rollers  are  mounted  so  as  to  be  capable  of  revolv- 
ing,  in  order  to  unwind  the  carded  wool, — which  un* 
winding  is  effected  through  the  agency  of  surface-rollers, 
placed  in  contact  with  the  lapped  material.  The  slivers, 
constituting  the  laps,  are  applied  in  such  a  number,  that 
their  aggregate  width  shall  be  equal  to  that  of  the  required 
feed;  and  they  are  conducted  through  guides,  so  as  to 
bring  their  edges  together,  and  thus  form  a  continuous 
sheet  as  they  are  fed  into  the  second  carding-engine. 

The  wool  having  been  carded  as  usual,  is  removed  by 
the  agency  of  two  doffer-cylinders,  each  of  which  has  alter- 
nate rings  of  wire-cards  and  blank  places;  the  rings  of 
cards  on  the  one  doffer  being  opposite  to  the  spaces  on  the 
other,  and  vice  ver^d.  By  this  arrangement,  each  doffer 
removes  a  series  of  narrow  strips  of  wool,  which,  being  con- 
ducted therefrom  by  stripper-rollers,  form  endless  spongy 
cords,  instead  of  the  short  cardings  before  referred  to. 
These  endless  cords  are  then  conducted  between  travelling 
straps,  placed  at  right  angles  to  the  line  of  progress  of  the 
cords,  which  straps,  by  their  rubbing  action,  condense  the 
material  previously  to  its  being  wound  upon  rollers,  and 
sufficiently  to  admit  of  its  being  taken  direct  to  the  spin- 
ning-machine. 

It  will  be  understood  from  the  foregoing  statement,  that 
this  system  effects  a  great  economy  of  labor ;  the  feeding 
being  self-acting,  and  the  pieceing  and  slubbing  being 
dispensed  with.  This  simplification,  however,  is  not  the 
only  advantage ;  the  self-feeder  supplies  the  machine  in  a 
much  more  regular  manner  than  can  be  attained  by  hand; 
and  the  *'  carcQngs'^  are,  consequently,  more  even ; — the 
manufactured  threads  are  also  more  ^^  nappy,''  which  in- 
creases the  felting  quality  in  milling,  and  affords  a  rich- 
ness of  appearance  in  the  woven  cloth  not  attained  in  the 
usual  course  of  manufacture. 

In  manufacturing  warps  on  this  system,  it  is  merely 
necessary  to  double  the  slivers  of  wool  upon  an  interme- 
diate engine,  and  draw  the  slubbing  more  in  the  ''  con«> 
denser''  and  mule,  to  obtain  that  straightness  of  fibre  which 
gives  strength  to  the  thread.  If  the  first  process  of  ob- 
taining narrow  laps  be  repeated,  so  that  two  carding-en- 
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gines  are  fed  bj  a  number  of  these^  a  doublings  not  attain- 
able under  the  old  system^  may  be  effected^  which  will  of 
course  add  to  the  regularity  of  the  yarn.  That  this  system 
is  not  univei^ally  adopted^  may  be  attributed^  in  great 
measure^  to  the  failures  which  nave  taken  place  in  other 
attempts  to  obtain  endless  cardings.  Mr.  Mason^s  ma- 
chinery is  now  however  employed  by  some  of  the  most 
eminent  firms  of  the  north  and  west  of  England;  and 
therefore  may  be  looked  upon  as  making  its  way  towards 
that  position  which  its  merit  entitles  it  to  attain. 

The  French  department  contains  an  example  of  an  end- 
less carding-engine  contributed  by  Messrs.  Merciere  &  Co., 
of  Louviers ;  the  chief  distinction  from  that  we  have  above 
described  being  the  employment  of  series  of  revolving  tubes 
for  consolidating  the  cardings^  instead  of  the  travelling 
straps  of  Mr. Mason.  In  the  ^' first ''carding-engine  exhibited 
with  this  endless  carding-engine,  the  feed-apron  is  divided 
into  two  parts,  and  the  sliver  is  removed  fh)m  the  doffer 
in  the  same  number  of  distinct  webs,  which  pass  through 
separate  conical  apertures,  but  are  finally  united  upon  the 
same  lap  roller.  The  object  of  this  is  to  work  the  machine 
with  different  colors  of  wool,  which,  becoming  mixed  at 
the  next  operation,  afford  a  party-colored  cturding.  In 
connection  with  these  machines  is  also  a  hand  wooUen- 
mule;  it  does  not,  however,  appear  to  possess  any  novelty 
which  demands  notice. 


MUSICAL  INSTRUMENTS. 

THE  FIANO-FOETE. 

The  manufacture  of  piano-fortes  forms  an  important  branch 
of  industry  in  the  metropolis.  The  London  Directory  for 
1851  enumerates  nearly  200  piano-forte  makers;  but  it  must 
be  explained  that  all  these  are  not  bond  fide  manufacturers ; 
many  being  workmen  in  some  single  branch  only  of  the  trade ; 
while  others  are  proprietors  of  music  shops,  who  lend  their 
names  to  the  instruments  they  sell.  In  addition  to  the  above, 
there  are  also  about  fifty  names  of  persons  under  separate 
branches  of  the  trade,  such  as  piano-forte  key  makers,  hammer 
and  damper  cloth  makers,  hammer  rail  makers,  fret  cutters, 
pin  makers,  silkers,  string  makers,  and  tuners. 

We  have  been  unable  to  discover  any  published  account  on 
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which  we  can  rely  as  to  the  statistics  of  the  trade  in  this 
country ;  but  from  enquiries  instituted  in  the  best  quarters^ 
we  are  enabled  to  give  the  following  information^  as  a  toler- 
able approximation  to  the  truth. 

It  is  estimated  that  the  number  of  piano-fortes  manufac- 
tured in  London  is  about  450  per  week^  or  upwards  of  23,000 
per  annum.  Some  of  the  largest  houses  make  from  1,500  to 
2,500  par  annum  each,  or  one-tenth  of  the  whole.  Of  the 
annual  make,  between  5  and  10  per  cent,  may  be  estimated 
of  the  grand  form ;  about  the  same  of  the  square ;  and  the 
remainder,  forming  by  far  the  largest  portion,  of  the  upright 
form. 

The  prices  of  instruments,  made  by  the  best  houses,  in 
plain  mahogany  cases,  are,  for  grands,  125  to  135  guineas; 
for  bichord  and  small  grands,  80  to  105  guineas ;  for  grand 
squares,  50  to  100  guineas;  for  plain  squares,  35  to  50  guineas; 
for  cabinets,  75  to  85  guineas ;  for  cottage  and  other  small 
uprights,  45  to  70  guineas.  These  prices  are  often,  however, 
increased  for  more  expensive  cases,  in  rose  or  other  fancy 
woods,  enriched  with  ornamental  carving  or  inlaying.  Beiau- 
tifid  specimens  of  such  will  be  found  in  the  Exhibition. 
Messrs.  CoUards'  principal  instrument  is  valued  at  500  guineas; 
Messrs.  Erard's  at  1000  guineas ;  and  Messrs.  Broadwoods^  at 
probably  a  higher  price  still.  The  enormous  money  value  of 
these  is  solely  on  account  of  the  external  decoration; — as 
musical  instruments,  they  are  in  no  wise  superior  to  the 
ordinary  grands,  sold  at  the  prices  above  named.  On  the 
other  hand,  a  class  of  instruments  has  been  lately  introduced 
by  Messrs.  CoUard,  with  the  laudable  object  of  bringing  the 
price  of  the  ornamental  part  down  to  the  lowest  possible 
sum ;  and  so  putting  piano-fortes,  of  the  best  make,  within 
the  reach  of  purchasers  with  limited  means.  With  this  view, 
the  most  useful  variety  of  the  small  upright  is  made  in  a  neat 
plain  case  of  deal  or  other  cheap  wood,  and  sold  for  about  30 
guineas.  The  appearance  is  better  than  would  be  supposed 
from  the  description :  a  specimen  may  be  seen  in  the  Exhi- 
bition. Low  uprights,  by  small  makers,  are  sold  at  much 
less  prices  than  those  of  the  best  houses. 

Multiplying  now  the  number  of  instruments  by  their  average 
price,  we  may  obtain  an  approximate  estimate  of  the  gross 
annual  return  in  the  London  trade.  In  fixing  the  average 
prices  from  those  above  given,  it  must  be  considered,  on  the 
one  hand,  that  they  should  be  increased  for  the  number  of 
more  expensive  cases ;  on  the  other,  that  the  prices  of  many 
makers,  particularly  for  upright  pianos,  are  less  than  those  oi 
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the  first-rate  houses.     Probably  the  following  wiU  not  be  far 
from  the  truth : — 

Estimate  of  piano-fortes  awmutUy  made  in  London. 

1,500 grands, bichords, and  small  grands,  at,  sayJCl  10  each  >»  £165,000 

1,500  squares    60    „    «=«      90,000 

20,000  aprights,  of  YarioQS  kinds    85    „    «    700,000 

23,000  Total  value   £955,000 

or  nearly  a  million  per  annum. 

The  number  of  workmen  engaged  in  the  piano-forte  trade 
in  London  may  be  estimated  at  between  3000  and  4000. 
Comparing  this  with  the  number  of  piano-fortes,  we  find  about 
six  or  seven  instruments  made  in  a  year  by  an  amount  of  labor 
equivalent  to  that  of  one  man.  In  the  larger  houses,  how- 
ever, where  the  more  expensive  kinds  are  made,  the  proportion 
will  be  less ; — say  about  four  or  five  to  a  man. 

The  large  quantity  of  metal  work  now  used  in  piano-fortes 
and  other  musical  instruments,  employs  a  separate  class  of 
artificers,  called  music  smiths,  who  furnish  to  the  piano-forte 
makers  all  the  iron  and  brass  work  they  require. 

The  extent  of  the  piano-forte  manufacture  in  France  is  only 
about  one-third  that  of  England.  In  1849  the  gross  value 
of  the  instruments  produced  was  ascertained  to  be  something 
above  8,000,000  francs,  or  ^6320,000. 

The  German  manufacture  is  probably  very  large  indeed,  in 
consequence  of  musical  education  being  more  generally  af- 
forded than  in  other  countries.  We  have,  however,  no  means 
of  giving  any  estimate  of  its  amount. 

Notwithstanding  the  great  intelligence  and  care  that  are 
brought  to  bear  on  the  manufacture  of  piano-fortes,  we  doubt 
whether  the  aid  of  science  has  been  called  in  to  the  extent 
that  could  be  wished,  to  guide  their  construction.  Arrange- 
ments are  often  seen,  which  appear  unwarranted  by  the  prin- 
eiples  of  mechanics ;  and,  generally  speaking,  the  engineering 
of  the  construction  is  not  so  well  studied  as  it  ought  to  be. 
But,  in  the  application  of  acoustical  science,  piano-forte  mak- 
ing is  yet  more  behindhand.  The  theory  of  the  production 
of  tone,  at  least  as  regards  its  quality,  is  at  present  wrapt  in 
mystery ;  few  persons  seem  to  have  any  definite  idea  what 
are  the  essential  conditions  under  which  *^  a  good  tone^'  in 
general,  or,  still  less,  any  particular  quality  of  tone,  can  be 
ensured.  A  series  of  tentative  experiments  leads  to  certain 
methods  of  construction  which  are  considered  good ;  and  ail 
possible  care  is  then  taken  to  avoid  defects  in  the  manufac- 
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ture;  but  the  result  is,  after  all,  frequently  due  to  dome  for- 
tuitous combination  of  circumstances,  which  cannot  be  fore- 
seen. Hence  arises  the  variety  in  the  qualities  of  tone,  not 
only  of  instmments  by  different  makers  of  equally  good  repute^ 
but  even  in  those  turned  out  from  the  same  house,  and  made 
apparently  in  precisely  the  same  manner.  Nay,  even  in  the 
same  piano-forte,  it  frequently  happens  that  the  practised  ear 
can  detect  considerable  variations ; — sometimes  a  certain  por- 
tion of  the  scale  may  be  far  superior  to  the  rest;  sometimes 
a  few  notes  here  and  there  may  be  deficient  in  resonance ; 
sometimes  one  note  only  in  the  whole  instrument  may  be 
faulty;  but  the  reason  for  these  anomalies  it  is  impossible  to 
explain. 

The  general  excellence  of  a  piano-forte  depends,  however, 
not  only  on  the  design  of  its  various  parts,  but  also  on  the 
quality  of  the  materials,  and  the  amount  of  care  bestowed  on 
the  workmanship.  It  is  due  principally  to  the  great  attention 
paid  to  these  latter  points  by  the  chief  London  houses,  that 
English  piano-forte  making  has  obtained,  and  still  retains,  its 
high  reputation. 

If  there  is  any  one  point  to  which,  in  preference,  futuro 
attention  should  more  particularly  be  directed,  we  think  it  is 
the  cheapening  of  the  better  classes  of  instruments.  A  bun* 
dred  and  twenty  or  thirty  guineas  for  a  grand  is  a  price  alto- 
gether beyond  the  reach  of  multitudes,  who  both  need  and 
know  how  to  appreciate  a  good  piano.  And  yet  the  tendency 
of  late  has  been  rather  to  increase  than  diminish  the  cost. 
We  admit  readily,  that  a  piano-forte,  made  purposely  to  attain 
the  behest  possible  grade  of  perfection,  must  always  bear  a 
high  price;  but,  at  the  same  time,  it  is  but  reasonable,  that 
meana  should  be  found  to  bring  a  class  of  instrument,  equal 
to  the  ordinary  grand,  within  the  reach  of  persons  by  whom 
it  is  now  quite  unattainable.  The  expediency  of  combining 
cheapness  with  exceUence  in  quality  has  long  been  acknow- 
ledged and  acted  upon  in  almost  every  other  branch  of  manu- 
fiscturing  art;  and  indeed  seems  to  be  the  ruling  principle  of 
commerce  in  the  present  day.  It  is  beginning,  though  tardily, 
to  extend  itself  to  the  piano-forte  manufacture;  and  we  hope, 
for  the  sake  of  the  art,  that  the  time  may  soon  come  when  its 
influence  will  be  more  general. 

That  this  branch  of  industry  is  fully  represented  in  the 
Exhibition,  will  be  seen  from  the  following  table,  which  givea 
both  the  number  of  exhibitors,  and  of  piano-fortes  exhibited:—- 
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V«KfKS*n^ 

Biao-fortw 

•zhibstad. 

88 

68 

21 

44 

6 

14 

18 

24 

5 

6 

3 

3 

1 

2 

1 

2 

6 

9 

2 

2 

101 

173 

Great  Britain 

France     , 

Belgium 

Germany  (ZoUvenrfn,  4c) 

Austria 

Switzerland    , 

Denmark    

Russia     , 

United  States 

Canada    

Total   


In  our  notice  of  tbese  instruments  we  shall  confine  our 
remarks  to  explaining,  and  commenting  on,  the  novelties  or 
peculiarities  observed  in  their  construction.  We  think  this 
course  more  suited  to  the  object  of  the  present  series  of  papers, 
than  it  would  be  to  express  opinions  on  the  tone,  or  on  the 
comparative  excellence,  or  otherwise,  of  the  various  specimens 
exhibited.  Such  opinions,  however  just  or  impartial,  might 
still  be  open  to  cavil,  and  would  after  all  be  of  little  practical 
utility;  while  facts,  bearing  on  the  construction,  must  be 
always  interesting  and  valuable. 

Commencing  with  British  exhibitors,  we  find  that  Messrs. 
Addison  and  Co.  have  contributed  an  upright  piccolo,  called 
the  "  Royal  Albert  transposing  piano-forte.''  The  object 
sought  is  to  transpose  vocal  music,  so  as  to  suit  voices  whose 
compass  woald  not  allow  of  their  executing  it  in  the  original 
key.    For  example,  if  a  song  be  played  on  the  keys  as  if  in 

C,  it  can  be  made  to  sound  either  in  the  key  of  C  sharp, 

D,  E  flat,  B,  B  flat,  or  A, — t.  «.,  in  any  key  within  a  range  of 
three  semitones  above  or  below  the  original  one.  Tliere 
are  other  contrivances  for  this  purpose  in  the  Exhibition; 
but  in  all  these,  either  the  key-board  and  action,  or  the  strings 
and  framing,  are  shifted  laterally,  so  as  to  make  one  hammer 
strike  diflerent  strings,  according  to  its  position.  In  the  pre- 
sent, neither  action  nor  strings  are  moveable.  The  keys  may 
be  described  as  divided  at  half  their  length,  the  front  and 
back  ends  being  capable  of  moving  independently  of  each 
other,  and  the  connection  being  made  between  them  by  means 
of  a  shifting  lever  underneath ;  so  that,  by  altering  the  po- 
sition of  this  lever,  the  firont  end  of  the  key  C,  for  example 
may  be  made  to  act  on  the  back  end  of  either  of  the  keys  C 
sharp,  D,  B,  B  flat,  &c.  A  model  of  the  movement  accom- 
panies the  piano-forte.    We  cannot  see  that  the  present  con- 
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triTanoe  has  much  advantage  over  the  other  plans ;  while  it 
is  certainly  more  complicated  and  expensive^  and  mast  in- 
evitably deteriorate  the  toach.  The  transposing  piano-forte 
is  an  old  contrivance^  having  been  made  by  Messrs.  Broad- 
wood^  under  patent,  thirty  years  ago.  It  has,  however,  never 
been  much  used,  and  probably  never  will  be.  It  can  only 
be  of  service  to  players  of  an  inferior  class;  for  to  better 
musicians,  having  a  proper  perception  of  pitch,  it  would  be 
torture  to  have  the  fingers  playing  in  one  key,  while  the  ears 
are  impressed  with  another. 

Mr.  Akerman,  of  Bridgewater,  exhibits  an  upright  cottage^ 
called  a ''  lyric  grand,''  from  its  back  being  formed  like  a 
lyre ;  it  has  three  strings  to  each  note,  placed  obliquely. 

An  upright  piccolo,  by  Messrs.  Bobert  Allison  and  do.,  has 
this  peculiarity,  vis.,  that  the  colors  of  the  keys,  instead  of 
being  arranged  in  the  ordinary  progression,  are  divided  in  the 
following  manner : — 

C  Oreif 

C  sharp White 

D  Ore^ 

D  sharp    White 

E  Oreu 

V  White 

F  sharp    Orev 

G  WMte 

O  sharp    Oreu 

A  White 

A  sharp    Oreu 

B  White 

C  Oretf 

and  80  on,  repeated  throughout  the  instrument.  It  thus 
forms  what  is  called  a  '^ diapason*  scale  indicator/'  and  its 
use  is  to  indicate  to  learners  the  notes  necessary  to  form  the 
diatonic  major,  or  minor  scale,  in  any  given  key.  The  rule 
is,  commencing  with  the  key  note  and  ascending : — 

To  form  the  major  scale,  take  three  successive  keys  of  the 
same  color,  and  four  of  the  other  color. 

To  form  the  minor  scale,  take  two  keys  of  the  same  color, 
and  five  of  the  other. 

It  ia  almost  needless  to  add,  that  this  contrivance  is  more 
eurious  than  useful,  and  cannot  be  intended  to  apply  to  piano- 
fortes generally. 

The  factory  of  Messrs.  Broadwood  and  Sons  contributes 
four  fttll-sised  grands,  7  octaves,  6  to  G.  These  have  the 
repetition  action,  and  all  the  latest  improvements.    They  are 

*  Qaerj  diaiotdcf 
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all  alike^  ezeept  in  the  external  decoration,  and  in  regard  to 
some  few  differences  in  the  construction  of  the  metallic  bra* 
cing.  Two  of  them  have  three  bars  parallel  with  the  strings ; 
Okie  has  one  parallel  bar  and  one  placed  diagonally ;  the  other 
has  one  parallel  and  two  diagonal  bars^ — the  latter  lying  at 
different  angles.  They  have  all  the  long  transverse  bar  over 
the  wrest-plank.  They  are  excellent  specimens  of  the  grand 
piano-forte,  in  its  most  perfect  modem  state. 

Mr.  Cadby  exhibits  one  grand,  7  octaves,  C  to  G,  and  two 
cottage  uprights,  fitted  with  his  "  patent  suspended  and  ad- 
justable sound-board/^  In  ordinary  instruments,  the  edges 
of  the  sound-board  are  glued  firmly  to  the  framing  of  the 
instrument.  The  patentee  considers  this  has  the  effect  of 
destroying  the  brilliancy  of  the  tone,  owing  to  the  fact,  that 
the  sound-board  is  not  strained  tight ;  he  therefore  secures 
it  to  the  framework  solely  by  metal  clamps,  in  such  a  manner 
as  to  admit  of  its  being  strained  and  tightened  when  desired, 
like  the  parchment  head  of  a  drum.*  In  the  grand  piano- 
forte exhibited,  the  framing  carrying  the  strings  is  separate 
from  the  case  of  the  instrument,  and  may  be  removed  from 
it  entirely. 

Messrs.  CoUard  and  Collard  contribute  one  grand,  7  octaves, 
A  to  A,  with  all  the  latest  improvements,  and  one  grand 
square,  6^  octaves,  C  to  6,  of  a  peculiar  kmd,  called  by  the 
makers,  for  distinction,  the  '^  square  semi-grand.^^  Its  pecu- 
liarity is,  that  it  has  precisely  the  same  action  as  that  used 
for  semi-grands ;  whereas  the  ordinary  grand  square  has  only 
an  adaptation  of  the  peculiarities  of  the  grand  action  to  that 
of  the  common  square.  A  cabinet  and  two  microchordons, 
or  small  uprights,  6^  octaves,  C  to  O,  are  also  exhibited. 
One  of  the  latter  is  the  cheap  kind  of  instrument  already 
alluded  to;  it  has  a  case  of  varnished  Swiss  pine.  The 
whole  of  these  instruments  are  first  class  of  their  respective 
kinds,  and  afford  favorable  examples  of  the  most  improved 
English  manufacture. 

Messrs.  Ennever  and  Steedman  exhibit  an  upright  cottage, 
6}  octaves,  C  to  A,  in  highly  decorated  case.  The  keys 
(made  by  Messrs.  Brookes)  are  of  pearl  and  tortoiseshell,  in- 
stead of  ivory  and  ebony.  We  think  this  is  a  mistake,  as  the 
variegated  shades  must  disturb  the  eye  of  the  player. 

A  full-sized  grand,  7  octaves,  A  to  A,  is  exhibited  by 
Messrs  Erard ;  the  peculiarity  of  which  is,  that  in  addition  to 
the  metallic  string-plate  and  longitudinal  tension-bars,  the 

*  For  specification  of  this  inTention  see  p.  319,  Vol.  XXXVIII.  of  Lon. 
Jour. 
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^mat-blodc  is  also  of  metal^  being  formed  of  a  framework  of 
brass,  in  which  is  fixed  a  strip  of  beech  wood  to  receive  the 
wrest^pins.  lliiB,  in  conjunction  with  the  longitudinal  bars 
and  the  string-pk^,  tatm  an  entire  metallic  framing,  extend- 
ing from  one  end  of  the  instrument  to  the  other.  Entire 
frames  of  metal  have  previously  been  used  for  upright  instru- 
ments,  and  grands  and  squares,  with  entire  metallic  frames, 
are  exhibited  by  American  and  Danish  manufacturers ;  Messrs. 
Erard  have,  however,  a  patent  for  their  peculiar  method  of  ap- 
plication. We  are  inclined  to  fear  that  there  is  a  growi|ig4;en* 
dency  to  uae  too  much  metal  in  the  construction  of  piano-fortes* 
Up  to  a  certain  point  it  may,  no  doubt,  be  very  valuable  for  its 
strength-giving  powers ;  but  there  will  probably  be  found  a 
limit  beyond  which  it  may  be  injurious  to  the  quality  of  the 
tone ;  it  undoubtedly  would  be  so  if  used  to  any  extent  in  the 
violin  tribe,  whose  resonance  is  produced  in  a  way  very  ana- 
logous to  that  of  the  piano-forte.  It  must  be  considered  also 
that  so  much  metal  adds  greatly  to  the  weight  and  the  cost 
of  the  instrument,  and  diminishes  proportionately  its  porta- 
bility and  general  usefulness. 

Another  full-sised  grand,  by  the  same  house,  7  octaves, 
A  to  A,  has  a  pedal  clavier,  similar  to  that  of  an  organ.  The 
pedal  notes  act  on  the  lower  notes  of  the  piano,  and  have  a 
compass  of  about  two  octaves.  This  is  not  new,  as  organ 
builders  and  organ  players  have  frequently  adapted  pedals  to 
piano-fortes;  and,  some  years  ago,  Messrs.  Coventry  and 
HoUier,  of  Dean-street,  Soho,  sold  piano-fortes  with  pedals 
attached.  We  must  say,  however,  that  Messrs.  Erard^s 
adq)tation  is  superior  to  any  former  ones  we  have  seen. 
Many  of  our  readers  probably  know,  that  the  attainment  of 
proficiency  in  organ  playing  requires  great  practice  with  the 
pedal  clavier;  and,  since  practising  at  churches  is  very  incon- 
venient, it  is  obvious  that  an  arrangement  of  piano-forte 

alfl  for  the  chamber  would  be  of  service  to  organists; 


ped 
but 


mt  if,  as  we  understand,  the  cost  of  the  addition,  as  made  by 
Measn.  Erard,  amounts  to  nearly  80  or  40  per  cent,  extra  on 
the  price  of  the  piano,  we  fear  its  use  will  be  much  circum- 
scribed. 

A  small  upright,  7  octaves,  A  to  A,  by  Messrs.  Erard, 
differs  in  many  respects  from  the  ordinary  English  con- 
atruction.  In  the  first  place,  it  has  three  strings  to  each 
note;  whereas  most  English  pianos  of  this  kind  have  only 
two.  Secondly,  the  strings,  instead  of  being  placed  ver- 
tically, run  obliquely  across  the  instrument,  by  which  a 
greater  length  is  gained  without  increasing  the  height  of  the 
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caae>  Thirdly^  it  has  a  metallic  bracing  in  front  of  the 
Bound-board^  on  the  same  principle  as  that  applied  to  the 
grand  form.  Fourthly,  it  is  provided  with  a  new  repetilion 
action,  lately  patented  by  this  firm.  Fifthly,  it  has  a  soft 
pedal  acting  in  a  peculiar  way.  The  ordinary  method  of  pro- 
ducing the  soft  tone  in  grands  and  uprights,  is  by  shifting 
the  action,  so  that  the  hammers  strike  only  two  strings  in* 
stead  of  three,  or  one  instead  of  two.  Now  this  is  incon* 
▼enient  to  accomplish  where  the  strings  run  obliquely ;  and 
therefore  the  soft  effect  is  here  produced  by  interposing  a 

Siece  of  soft  cloth  between  the  hammer  and  the  string,  which 
eadens  or  softens  the  blow.  It  is  an  old  French  inyention> 
and  was  originally  called  the  *^jeu  cikste;** — its  effect  is 
pleasing ;  and  it  avoids  the  tendency  to  throw  the  piano-forte 
out  of  tune^  which  is  often  the  result  of  giving  the  blow  to 
one  string. 

This  fimi  also  exhibit  a  peculiar  method  proposed  for  the 
attachment  of  the  tuning  end  of  the  string.  In  this,  the 
ordinary  wrest-pin  is  omitted,  and  replaced  by  a  nut  or  female 
screw,  to  which  the  end  of  the  string  is  attached,  and  in  which 
a  fixed  screw  works.  By  applying  the  tuning  key  to  turn 
this  fixed  screw,  the  nut  attached  to  the  string  may  be  drawn 
or  relaxed  (according  to  the  direction  in  which  the  tuning 
key  is  turned),  and  the  pitch  raised  or  lowered  at  pleasure. 
This  plan  is  by  no  means  new;  it  was  adopted  by  a  Mr. 
Lewis  about  a  quarter  of  a  century  ago ;  and  we  have  seen 
drawings  and  models  of  his  instruments,  shewing  the  ar- 
rangement precisely  as  now  revived  by  Messrs.  Erard. 
The  evils  of  the  ordinary  wrest-pins  are  stated  to  be,  that 
they  require  considerable  force  to  turn,  and  become  in  time 
liable  to  slacken  and  let  the  piano-forte  go  out  of  tuna. 
These  are  not  of  so  much  weight  as  is  generally  supposed ; 
the  latter  objection,  however^  increases  in  importance,  as  the 
strings  are  made  thicker,  and  the  tension  is  consequently 
greater;  and  this  is  further  enhanced  by  the  heavier  blows 
given  in  modem  piano-forte  playing,  llie  ordinary  friction 
wrest-pin  is,  it  must  be  confessed,  a  primitive  contrivance ; 
but  its  extreme  simplicity  has  retained  it  in  use.  If  a  firmer 
method,  equally  simple,  could  be  devised,  it  would  doubtless 
be  an  improvement ;  but  we  do  not  think  the  plan  exhibited 
by  Messrs.  Erard  is  the  most  advisable.     There  are  other 

•  This  ift  ft  reiy  old  plan,  haying  been  patented  by  Mr.  Womvn  about 
1810.  The  piano,  thus  made,  was  called  the  "  unique,"  and  was  the  fint 
low  variety  of  the  npright  form.  Several  hundreds  were  made  by  t^e  firm 
of  Wilkinson  and  Womum. 
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modes  to  be  seen  in  the  Exhibition  for  attaining  the  same 
object ;  and  we  shall  notice  them  in  due  course, 

A  horisontal  piano-forte,  bv  Mr.  Greiner,  termed,  we  sup* 
pose,  a  bi-chord  grand,  but  which  ib  in  reality  unlike  any  in- 
strument hitherto  made,  calls  for  special  remark.  Its  strings 
lie  in  two  planes,  slightly  inclined  to  the  horizontal,  and  to 
each  other,  and  intersecting  at  the  front  end  of  the  instru- 
ment ;  their  farther  ends  opening  out  into  something  like  the 
shape  of  a  trumpet.  The  idea  of  the  inventor  is,  that  this 
shape  will  throw  the  sound  out  horizontally,  and  make  the 
instrument  better  heard  than,  on  the  ordinary  plan ;  but  we 
cannot  think  that  any  advantage  of  this  kind  will  compensate 
for  the  awkwardness  of  the  form,  and  the  difficulties  attending 
its  manofacture.  A  second  novelty  in  this  instrument  is  what 
the  inventor  calls  the  unison  method  of  tuning.  One  wire 
forms  the  two  strings  of  each  note;  it  is  looped  at  its  two 
ends  to  two  adjoining  pins  in  the  string-plate  at  the  back  of 
the  instrument,  and  its  centre  is  turned  over  a  cylindrical 
stud  at  the  front.  This  front  stud  is  capable  of  being  moved 
backwards  and  forwards  by  a  screw,  by  which  the  two  halves 
of  the  wire  are  tuned  simultaneously.  In  order  to  adjust  the 
two  strings  to  a  unison,  the  front  cylindrical  stud  is  moveable 
round  its  centre  by  means  of  a  lever,  which  gives  the  power 
of  tightening  one  half  of  the  wire  and  slackening  the  other> 
until  a  perfect  unison  is  obtained :  of  course  this  method  ci 
stringing  is  not  applicable  where  three  strings  are  used.  A 
third  novelty  is  in  the  action,  called  a  repeating  check*  It  is 
a  means  of  producing  the  repeating  power  by  a  small  tongue 
of  leather  attached  to  the  check,  and  jointed,  so  l»  to  move 
upwards  with  perfect  ease,  but  to  offer  resistance  to  motion  in 
the  contrary  durection.  By  this  arrangement  the  hammer  is 
allowed  to  rise  without  obstruction ;  but  when  it  tends  to  fall, 
it  is  held  up  by  the  leather  tongue  till  the  hopper  engages, 
and  thus  the  repetition  is  secured.  This  is  one  of  the  simplest 
contrivances  for  the  purpose  we  have  seen.  Mr.  Greiner  also 
exhibits  a  model  of  a  new  method  of  stringing,  by  which  two 
strings  are  made  to  vibrate  by  a  blow  given  to  one  only,  on 
the  same  principle  as  the  synchrcmous  vibrations  of  the  two 
anns  of  a  tuning  fork. 

Messrs.  Harrison  &  Co.  exhibit  an  upright  piccolo,  caUed 
the  '^  utilitarian  boudoir  piano,''  and  made  with  the  object  of 
constructing  a  piano-forte  at  the  least  possible  cost:  the 
price  of  this  instrument  being  eighteen  guineas  only.  To 
effect  this,  several  alteration  fthave  been  made.  In  the  first 
place,  there  is  only  one  string  to  each  note ;  secondly,  the 
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befofre  the  stringH,  and  therefore  to  offer  less  obstiuotioii  to 
the  paesage  of  the  sound. 

Mr.  Mott  exhibits  a  grand,  7^  octaves,  F  to  C,  with  a 
■craphine  of  5  oetaves  applied  thereto  «nder  the  front  part  of 
the  instnunent,  and  thus  forming  two  olaTiera.  A  aolo  may 
be  perfimned  on  one  of  them,  and  an  aocoynpaniment  on  the 
other;  or,  by  means  of  eomfi.en,  they  may  both  be  played 
together. 

A  grand,  6}  octaires,  C  to  A,  by  Messrs.  Stodart,  is  a  very 
interesting  specimen,  inasmuch  as  it  is  fitted  with  metallic 
bracing,  on  the  plan  pat^ted  by  Mr.  Stodart  in  1820* 
This  is  the  original  of  all  the  varieties  of  metallic  beariiig 
now  in  nse,  and  its  leading  feataies — via*,  a  metallic  string'» 
plate  kept  apart  from  the  wreat-plank  by  a  system  of  longi* 
tndinal  metallic  bars  —  are  essentially  the  same  as  have 
ever  since  been  followed.  The  only  variations  froin  the  m<Nre 
modem  systems  in  matters  of  detail  ar^  that  the  longitudi- 
nal stretchers  are  hollow  tnbes  instead  of  flat  bar^  and  that 
the  string-plate  is  detached  from  the  wood  framing  below. 
With  regard  to  the  form  of  the  stretcher,  there  is  no  doubt 
the  hollow  tube  is  the  more  conect  form,  on  mechanical  prin- 
ciples, as  being  better  calculated  to  offer  the  greatest  resist*- 
ance  to  a  compressive  force  with  the  least  quantity  of  material. 
Every  one  acquainted  with  constructive  science  knows  that  a 
hollow  tube  is  the  meet  advantageous  form  for  a  column,  and 
the  -function  of  the  metallic  stretchers  in  a  piano-forte  ia 
precisely  analogous.  The  object  of  leaving  the  string-plate 
detached  from  the  woodwork  below,  was  to  allow  the  whole 
metallic  frame,  with  the  strings  it  carried,  to  contract  and 
expand  together,  under  atmospheric  changes,  without  strain- 
ing the  woodwork,  since  wood  and  metal  are,  it  is  well  known, 
differently  influenced  in  this  respect.  The  experience  of 
other  malcers  has  not  shewn  this  to  be  of  much  importance  in 
practice ;  and  therefore  the  separation  of  the  wood  and  metal 
framing  is  but  seldom  adhered  to;  but  the  idea  is  ingeniouSi 
and  the  principle  correct.  Altogether  Mr.  Stodart's  system 
ol  metallic  framing,  adopted  at  such  an  early  date,  is  a  good 
example  of  the  application  of  scientific  knowledge  to  the  con- 
struction of  the  piano-forte ;  and  the  very  general  wny  in 
which  it  has  been  since  followed,  corroborates  the  universal 
rule  diat  improvements,  baaed  on  correct  principles,  are  those 
which  will  Ultimately  be  found  of  die  greatest  practical  value. 
A  peculiarity  in  the  framing  of  this  piano-forte,  although  not 
a  part  of  the  original  system,  is  that  the  wrest-plank  is  turned 
rupside  down,  being  placed  above  the  strings  instead  of  below 
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them;  by  this  arraagement,  the  strings  are  struck  af^inst 
their  rests^  without  tab  necessity  for  an  upward  bearing  stud  $ 
while  the  metallic  stretcher-bars  bear  directly  against  the 
pfamk  instead  of  being  cranked  down  to  it,  as  in  the  common 
plan*  The  wsest-pins  pass  completely  through  the  plank« 
and  their  squared  ends  appear  above  it,  so  to  offer  fecility  lor 
toning.  The  inverted  wrest-plank  is  a  remnant  of  a  system 
iBtrodaeed  by  Mxi  Womumi  in  which  the  entire  wood  fram* 
ing  was  placed  above  the  strings ;  but  which,  from  ita  ineon* 
venience,  has  not  continued  in  use. 

The  same  firm  also  exhibit  a  square,  6}  octaves,  C  to  A, 
with  a  down-striking  action.  This  example  shews  satisfaco 
torily  how  much  the  framing  of  the  square  piano-forte  might 
be  simplified  and  improved  by  the  substitution  of  the  inverted 
mechanism.  The  action  has  an  improvement  by  Mr.  Greiner, 
by  which  the  necessity  for  springs  is  done  away  We  believe 
that  Mr.  Stodart  introduced  the  down-striking  square  four 
or  five  years  ago,  and  is  the  only  English  miaker  who  has 
BsanufiBietured  instrumenta  on  this  principle.  This  piano  is 
six  or  eight  indbes  shorts  than  ordinary  squares ;  wherefore 
the  maker  has  called  it  the  ^'  compact  square.^^  Moreover 
the  key-board  is  in  the  middle  of  the  length ;  and  the  appear* 
aaee  is  therefore  symmetricaL  This  has  also  been  done  by 
Messrs.  Collards. 

A  bichord  grand,  made  by  Messrs.  Towns  and  Packer,  has 
the  power  of  transpoaing  tnrough  a  range  of  four  semitones 
above  or  below  the  original  key.  It  has,  for  this  purpose, 
an  arrangem^ot  for  shying  the  key'-board  and  action  in  a 
lateral  direction*  Thia  is  the  original  way  in  which  the 
transposing  piano-forte  was  made.* 

Mr*  WooUey,  of  Nottingham,  exhibitB  two  piccolo  uprights^ 
7  octaves,  C  to  C.  These  have  three  vertical  strings  to  each 
note»  and  have  a  braciiig  behind  the  frame,  called  the  **  patent 
equilibrium,^'  f<Mr  taking  the  tension  of  the  strings. 

Mr*  Woraum  eontributes  a  small  bichord  grand,  called  the 
'*  Albion  "  grand.  The  peculiarity  of  this  instrument  is,  that 
it  has  a  down-striking  action,  patented  by  the  maker  in  1842. 
There  is  no  metallic  bracing  to  this  piano,  and  it  afibrds  a 
good  example  of  how  much  the  introduction  of  the  down- 
striking  principle  would  simplify  and  cheapen  the  instruments 
of  this  form,  as  Mr.  Stodart's  does  in  reference  to  the  square* 
A  piccolo  upright,  6}  octaves,  C  to  A,  by  the  same  maker, 
is  a  good  specimea  of  the  first  form  of  low  upright,  with  vertical 

*  yi4e  VBniarks  on  Mr.  Addison's  piano-forte,  anis. 
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of  necessity,  lie  at  some  distance  from  the  front  end  of  the 
instrument ;  while  in  M.  Papers  arrangement  the  string  is 
brought  completely  up  to  the  front,  and  thus  an  increase  of 
about  a  foot  in  length  is  obtained,  or,  which  is  the  same  thing, 
an  equal  diminution  in  the  length  of  the  instrument  for  the 
same  length  of  string. 

M.  Pape  states,  that  the  principal  inducement  which  lead 
him  to  adopt  the  down- striking  action  was  to  avoid  the  open- 
ing for  the  hammers,  and  so  to  simplify  the  construction  of 
the  sound-board  and  framing, — parts  so  important  to  the 
tone  and  durability ;  they  are,  accordingly,  continuous  and 
unbroken  throughout  their  whole  extent,  as  in  an  upright 
instrument.  There  are,  however,  other  important  novelties 
in  their  arrangement.  In  the  ordinary  construction  of  pianos, 
of  whatever  form,  the  sound-board  is  glued  firmly  to  the  fram- 
ing, on  the  same  side  of  it  as  the  strings,  and  immediately 
below  them.  Now,  a  little  consideration  will  shew  that  the 
pull  of  the  strings  has  a  constant  tendency  to  compress  the 
sound-board ;  an  effect  which,  when  existing  to  any  great  ex- 
tent, must  inevitably  deteriorate  the  tone.  There  is  little 
doubt  that  the  derangement  of  the  sound-board,  by  the  con- 
stant tension  of  the  strings,  is  the  principal  reason  why 
piano-fortes  have  generally  lost  their  tone  as  they  have  be- 
come older;  for  we  know,  by  the  analogy  of  the  violin,  that, 
supposing  all  the  parts  to  remain  undisturbed,  the  effect  of  age 
ought  rather  to  improve  than  to  deteriorate*  instruments 
depending  on  wood  for  their  sonority.  M.  Pape  gets  rid 
of  the  evil  above  named,  by  placing  the  sound-board  on  the 
opposite  side  of  the  framing  to  that  occupied  by  the  strings. 
A  strong  open  frame  of  cast-iron,  or  wood  strengthened 
with  iron,  extends  over  the  whole  size  of  the  instrument, 
forming  the  bottom  of  the  piano ;  on  the  upper  side  of 
this  the  strings  are  stretched,  and  on  the  lower  side  is 
fixed  the  sound-board;  by  which  arrangement  the  pull  of 
the  strings  can  have  no  tendency  to  compress  the  sound- 
board ;  but  if  any  action  at  all  is  produced  on  it,  it  must  be 
that  of  extension,  which  is  beneficial  rather  than  otherwise. 
The  bridge,  over  which  the  strings  pass  (and  which,  in  the 
ordinary  construction,  is  glued  upon  the  sound-board),  is,  in 

*  It  IB  worthy  of  consideration,  howeyer,  that  it  is  scarcely  possible  to 
compare  the  present  tone  of  an  old  piano  with  what  it  originally  was.  To 
trtjr  it  against  a  new  piano  is  not  fair ;  for  as  improyements  are  constantly 
being  made,  the  qnahty  of  a  new  instrument  must  necessarily  be  superior 
to  that  of  one  made  several  years  before.  Hence,  a  piano-forte  that  retains 
its  tone  perfectly,  might,  by  this  criterion,  be  unjustly  charged  with  dete- 
rioration. 
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the  new  arrangement,  a  loose  piece,  communicating   with 
the  sound-board   by  sound-pegs,  similar  to  that  of  a  violin^ 
which  transmit  the  vibrations  to  the  sound-board  exactly  in 
an  analogous  manner.     Another  advantage  is  obtained  by 
this  arrangement,  viz.,  that  the  sound-board  may  be  con- 
siderably enlarged.     In  the  ordinary  construction  its  size  is 
bounded  by  the  blocks  and  points  of  attachment  of  the  strings 
to  the  framing;  whereas,  in  this  plan,  no  such  limitation 
being  necessary,  the  sound-board  may  extend  over  the  whole 
surface  of  the  instrument,  by  which  increase  of  dimensions  a 
proportionately  greater  resonance  is  obtained.   This  is  of  espe- 
cial value  in  the  small  upright  forms.    Another  alteration  in 
the  sound-board  is  in  the  position  of  the  strengthening  ribs ; 
these  are  usually  fixed  on  the  side  opposite  to  the  strings ; 
M.  Pape  places  them  towards  the  strings,  in  which  ]>osition 
he  considers  them  much  more  favorably   placed,  inasmuch 
as  the  strain  tends  to  fix  them  more  firmly  instead  of  to 
loosen  their  ends,  as  on  the  ordinary  plan.     The  sound-board 
is  also  made  thicker  and  more  solid  than  usual.     M.  Pape 
occasionally  makes  grands  of  the  compass  of  8  octaves,  F  to 
F;  for  these  the  new  arrangement  of  sound-board  gives  the 
means  of  obtaining  the  requisite  length  for  the  lower  notes, 
without  increasing  the  size  of  the  case  beyond  that  of  an  ordi- 
nary grand. 

The  square,  as  made  by  M.  Pape,  has  a  down-striking 
action,  and  the  same  arrangement  of  sound-board  as  above 
described. 

The  table  piano  is  an  instrument  having  the  size  and  ap- 
pearance of  an  ordinary  drawing-room  table ;  one  end  being 
lifted  up,  the  keys  slide  out  in  a  sort  of  drawer,  and  the  table 
is  converted  at  once  into  a  piano-forte.  The  action  is  down- 
striking  like  the  grand,  and  the  hammers  are  directly  under 
the  front  end  of  the  keys ;  the  strings  are  brought  up  to  the 
front,  and  cross  each  other  in  two  different  planes,  by  which 
the  necessary  length  for  the  lower  notes  is  obtained.  The 
sounding-board  extends  over  the  whole  instrument ;  and  it  is 
only  by  M.  Papers  plan  that  sounding-boards  of  sufficient 
extent,  and  strings  of  sufficient  length,  to  yield  any  tolerable 
tone,  could  be  given  to  this  small  size  of  instrument.  A 
table  piano,  of  6^  octaves,  measures,  on  the  top,  only  about 
4  feet  square. 

The  console  upright  is  the  smallest,  the  most  elegant  in 
shape,  and  the  most  effective  for  its  size,  of  any  of  the  vertical 
class  of  instruments  we  have  seen.  It  has  the  appearance  of 
a  chiffonier,  and  stands  little  more  than  three  feet  high, — the 


44  Industrial  ExhUMion. 

Erard's  action.*  Nearly  all  the  uprights  have  three  strings 
to  a  note^  sometimes  placed  obliquely.  Some  are  on  the 
transposing  plan.  The  Belgian  pianos  have  a  general  re- 
semblance to  those  of  French  make. 

Austria  exhibits  four  grand  and  one  upright  piano-fortes, 
by  five  different  makers. 

A  seven-octave  grand,  by  Hoxa,  Vienna,  has  a  peculiarity  in 
that  the  string-plate  consists  of  separated  strips  of  thin  metal, 
united  to  one  plate  at  the  back,  something  like  a  comb, — the 
firont  or  loose  ends  of  the  strips  carrying  each  three  or  four 
strings.  The  object  of  this  is,  we  presume,  to  avoid  cross 
strains  in  the  plate,  and  to  throw  the  whole  tension  directly 
on  the  back  end,  when  it  is  united  to  the  frame.  In  other 
respects  all  the  grands  are  nearly  alike.  The  framing  seems  to 
be  on  the  usual  plan,  with  metallic  bars,  but  the  upward  bear- 
ing is  not  used.  The  action  is  altogether  different  from  the 
English  mechanism ;  the  hammer  is  reversed  in  position,  hav- 
ing its  head  turned  towards  the  front  of  the  instrument,  instead 
of  towards  the  hack,  as  with  us.  The  movement  from  the  key 
is  given  therefore  to  the  back  end  of  the  hammer.  The  check 
is  a  fixture  in  front  of  the  hammer-head,  and  the  escapement 
has  a  singular  action,  which  throws  the  hammer  forward  against 
the  check  at  the  time  it  falls.  There  appears  to  be  no  con- 
trivance for  repetition.  The  dampers  for  the  lower  half  of 
the  instrument  consist  of  wedges  of  soft  cloth,  entering  be- 
tween the  strings,  instead  of  flat  surfaces  simply  dropping 
upon  them. 

M.  Seuffert,  Vienna,  exhibits  an  upright  in  a  very  hand- 
some case^  with  three  vertical  strings  to  each  note.  The 
dampers  are  placed  behind  the  strings,  i.e.,  between  them  and 
the  sound-board ;  an  arrangement  which  gives  the  power  of 
damping  below  the  striking  point,  whereby  the  vibration  is 
more  effectually  stopped ;  the  bass  dampers  are  on  the  wedge 
principle.     The  action  is  peculiar. 

Germany  (the  ZoUverein,  &c.,)  sends  an  assortment  of  in- 
struments of  all  shapes.  Some  of  the  grands  are  copies  of 
those  of  Erard. 

M.  Bessali^,  Breslau,  exhibits  a  grand,  with  a  new  method 
of  tuning :  the  end  of  each  string  is  looped  to  an  iron  screw, 
which  projects  through  a  hole  in  a  fixed  plate,  running  across 
the  whole  width  of  the  instrument  over  the  wrest-plauk ;  the 
screw  is  tightened  up  by  a  nut  bearing  against  the  front  of 

*  In  page  426,  Vol.  xxxviii.,  it  is  stated  that  no  other  maker  has 
adopted  Erard's  action.  It  shoald  be  no  Etiglish  maker.  The  mechanism 
referred  to  has  been  extensively  copied  on  the  continent. 
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this  fixed  plate,  and  turned  by  a  key.  The  plan  is  something 
like  Lewis's  {vide  Erard),  but  simpler^  and  it  also  simplifies 
the  bracing.  There  is  a  difficulty  in  preventing  the  screw 
from  turning  with  the  nut,  which  is  overcome  in  this  specimen 
in  rather  a  clumsy  manner.  The  instrument  has  an  action 
something  like  Col  lard's,  and  the  Austrian  wedge  damper. 

A  square  by  Dorner,  Stuttgart,  has  a  new  kind  of  damper, 
consisting  of  a  lever,  placed  horizontally  over  the  strings  and 
parallel  to  the  keys.  The  fulcrum  is  in  front ;  the  back  end 
of  the  lever  is  lifted  by  a  wire  rising  between  the  strings  be- 
hind the  bridge ;  and  the  damping-cloth  is  fixed  on  the  middle 
of  the  lever,  between  the  back  end  and  the  fulcrum.  The 
advantages  of  this  damper  are  analogous  to  those  of  Collard's 
long-headed  one,  viz.,  placing  the  rising  wire  out  of  reach  of 
the  vibrating  string,  and  bringing  the  damping  point  as  far 
along  the  string  as  possible.  This  instrument  has  three  strings 
to  the- upper  notes. 

A  square,  by  Heitemeyer,  MUnster^  is  on  a  new  construc- 
tion :  it  has  an  action  like  the  Austrian,  giving  the  blow  at 
the  front  of  the  instrument^  instead  of  at  the  back.  The 
strings  are  crossed^  and  the  upper  half  has  three  wires  to  a 
note.  There  are  a  number  of  strings  at  the  back  of  the  in- 
strument tuned  to  a  unison^  but  not  intended  to  be  played 
upon  by  the  keys ;  the  object  of  this  addition  we  could  not 
learn. 

A  cottage  upright^  by  BUhms,  Altona,  has  a  framing  of 
cast-iron,  with  a  sound-board  on  each  side. 

Denmark. — A  grand  and  a  square,  by  Homung,  Copen- 
hagen, has  the  wrest-block,  wrest-plank,  longitudinal-stretchers, 
and  string.plate,  cast  in  one  piece  of  iron,  on  the  American 
plan.  The  stretchers  are  not  straight  bars,  but  consist  of  or- 
namental scroll  work.  The  instruments  have  the  English 
action.  The  square  has  the  upward  bearing ; — ^a  novelty,  we 
believe^  in  pianos  of  this  form. 

Russia, — In  two  grands,  by  Lichtenthal,  St.  Petersburg, 
the  bass  strings^  to  the  extent  of  about  2  octaves,  are  placed 
at  a  higher  level  than  those  of  the  other  part,  and  cross  them 
obliquely,  which  gives  the  opportunity  of  curving  that  side  of 
the  instrument  which  is  ordinarily  made  a  straight  line.  We 
cannot  see^  however,  that  the  shape,  as  exemplified  in  these 
pianos^  is  at  all  improved  thereby ;  while  the  construction  is 
much  more  complicated^  and  therefore  inferior.  Moreover, 
strains  acting  obliquely  in  difierent  directions,  act  irregularly 
on  the  framing,  render  it  difficult  to  brace,  and  tend  to  throw 
the  instrument  out  of  tune.  The  action  is  on  the  English 
plan. 
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illegible.  By  Messrs.  Church  and  Goddard's  machine  for 
printing,  numbering,  cutting,  counting,  and  packing  railway 
tickets,  this  difficulty  also  is  removed,  and  great  s(>eed  is 
attained  in  manufacturing  the  tickets,  as  the  several  opera- 
tions which  we  have  enumerated  are  simultaneously  per- 
formed. Pasteboard  cut  into  strips  by  means  of  rollers,  as 
above  explained,  is  fed  into  the  machine  by  being  laid  in  a 
trough  and  brought  imder  the  prongs  of  a  fork  (working 
with  an  intermitting  movement),  which  pushes  the  strips 
successively  forward  between  the  first  pair  of  a  series  of  guide 
or  carrying  rollers.  There  are  four  pairs  of  rollers,  placed  so 
as  to  conduct  the  strip  through  the  machine  in  a  horizontal 
line ;  and  an  intermittent  movement  is  given  them  for  thc| 
purpose  of  carrying  the  strip  forward  a  short  distance  at  in- 
tervals. The  standards  of  the  machine  carry,  at  the  top, 
a  block,  termed  the  ''  platten,^  as  it  acts  the  part  of  the 
press-head  in  the  common  printing-machine, — portions  of  it 
prmectiug  downwards,  between  the  upper  rollers  of  the  first 
and  second,  and  second  and  third,  pairs  of  carrying-rollers, 
nearly  to  the  horizontal  plane  in  which  the  pasteb^rd  hes, 
so  as  to  sustain  it  at  those  points  while  it  receives  the  pres- 
sure of  the  printing  types  and  numbering  discs,  hereafter 
referred  to.  The  types,  to  designatse  the  nature  of  the  ticket, 
as  '^  Birmingham,  Pirst  Glass,''  are  secured  in  a  '''chase'' 
upon  a  metal  plate  or  table,  which  also  carries  the  numbering 
discs  for  imprinting  the  figures  upon  the  cards ;  and  this 
table,  by  a  cam-action,  is  alternately  raised,  to  bring  the  types 
and  numbering  discs  in  contact  with  the  pasteboard,  and 
then  lowered  into  a  suitable  position  to  admit  of  an  inking- 
roUer  moving  over  the  types  and  numbering  discs,  and  apply- 
ing ink  thereto.  The  table  likewise  carries,  at  one  end,  a 
knife,  which  acts  in  conjunction  with  a  knife-edge,  projecting 
downwards  from  the  fixed  head  of  the  machine,  and  thereby 
gives  the  cross-cut  to  the  strips  between  the  third  and  fourui 

fairs  of  carrying-rollers; — thus  severing  each  into  a  given  num- 
er  of  tickets.  The  strip  of  pasteboard,  which  is  fed  into  the 
machine,  stops  on  arriving  at  the  second  pair  of  carrying- 
rollers;  and,  on  the  ascent  of  the  printing-table,  the  types  print 
on  that  portion  which  is  between  the  first  and  second  pairs  of 
rollers.  The  strip  then  passes  on  to  the  third  pair  of  rollers, 
where  it  stops ;  and,  on  the  table  again  ascending,  the  num- 
bering discs  imprint  the  proper  number  upon  the  pasteboard 
between  the  second  and  third  pairs ; — the  type,  in  the  mean 
while,  printing  what  is  to  be  the  next  following  tieket.  On 
the  next  ascent  of  the  table,  the  strip  has  advanced  U)  the 
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fourth  pair  of  rolteiv  ; .  and  the  knivea  being  now  brought  into 
contact,  the  printed  and  numbered  portion  of  the  strip. is 
•eyered*  The  now  completed  ticket  is  lastly  ddtivered  by  the 
fourth  jiair  of  roUefs  into  a  hollow  guide-piece,,  andcou'- 
ducted  to  a  box.  below,  provided  with  a  piston,  which,  to  faeili^ 
tate  the  packing  of  the  tiqkets  in  the  box,  can  be  adjusted  to 
any  height  to  receive  the  tickets  as  they  fall.  .To  avoid  the 
necessity  of  having,  to  count  the  tickets  after  they  are  taken 
firom  the  receiving-box,  a  counting  apparatus,  connected  with 
tibe  working  parts  of  the  machine^  is  made  to  strike  a  bell  on 
the  completion  of  .every  hundred  or  more  tickets,  so  as  to 
warn  the  attendanl;  to  remove  them.  from. the  box.  The  inkt 
lag  apparatus  assimilates  in  character  to  self-acting  inkers  iii 
ordinary  printing  presses ;  and  the  numbering  discs  are  worked 
in  a  manner  very  similar  to  those  described  in.  the  laat  paper 
for  paging  books. 

A  simple  arrangement  of  apparatus  for  printing  and  num- 
cards  is  exhibited  by.Mjessrs.  Harrild  &;  Soos.  The 
types  are  fixed  in  a  metal  frame,  which  also  carries  the  numr 
bering  discs.  This  frame  is  mounted  on  a  rocking-shaft,  and 
18  furnished  with  a,  handle,  whereby  it  is  rocked  to  bring 
down  the  types  and  discs  upon  the  card,  to  produce  the  im* 
pression.  When  the  frame  is  raised  again,  the  units  disc  .is 
moved  forward  one  figure,  and  the  types  are  inked  by  a  small 
roller,  which  takes  itn  supply,  of  ink  from  an  inking  table  that 
forms  the  top  oi  the  frame.  This  is  a  useful  description  of 
machine;  but  the  specimen  in  the  Exhibition  does  not  appear 
to  be  properly,  adjusted,  as  the  figures  of  the  numbering  discs 
liftve  a  tendency  to  cut  through  the  card.     . 

M.  Bigranowski,  of  Paris,  exhibits  a  machine  for  printing 
and  numbering  tickets,  and  also  indicating  the  number  printed. 
The  types  and  numbering  discs  are  carried  by  a  horizontal 
rotating  shaft,  upon  which,  near  each  end  thereof,  is  a.metal 
disc ;  and  upon  the  periphery  of  these  discs  a  metal  frame  is 
affixed,  which  carries  the  types  and  numbering  discs,  and  CQr»- 
responds  in  curvature  with  the  edge  of  the  discs.  The  typee^ 
for  printing  the  inscription  upon  the  ticket,  are  arranged  at 
iright  angles  to  the  length  of  the  shaft,  which  position  admits 
of  aome  lines  of  the  inscription  being  printed  in  one  color  and 
the  remainder  in  another  color.  .  In  the  type-firame  a  slot  or 
opening  is  formed,  lengthwise  of  the  shaft ;  and  behind  this 
opening  are  three  numbering  discs,  and  three  discs  for  indi- 
cating the  quantity  of  tickets  numbered, — all  standing  in  the 
aame  row.  The  numbering  discs  are  made  with  raised  figures, 
which  projeet  through  the  slot  in  order  to  print  the  numbei 
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handle  of  the  lever  and  the  axis  thereof, — auch  lever  beiBg 
famished  at  the  other  end,  beyond  its  axis,  with  a  coanter* 
balance  weight.  A  thin  and  narrow  blade  of  metal,  about 
two  inches  long,  projects  downwards  from  the  side  of  the 
piston,  but  for  what  purpose  is  not  very  apparent.  The  bottle 
is  placed  on  a  small  wooden  disc,  carried  by  an  upright  rod, 
connected  with  a  treadle  below,  by  depressing  which  the 
bottle  is  raised  to  the  conical  tube. 

A  third  machine  for  corking  bottles  is  contributed  bj 
M.  A.  De  Montebello,  of  MareuU  sur  M,  Champagne,  France. 
In  this  machine,  the  conical  channel,  through  which  the  cork 
is  forced  into  the  neck  of  the  bottle,  consists  of  a  pair  of  die^ 
which  are  opened  and  closed  by  a  horisontal  sliding-piece^ 
having  two  curved  or  divergent  grooves  in  the  upper  surface 
thereof  to  receive  two  pins,  one  from  each  die;  and  such 
sliding-piece  is  moved  to  and  fro,  by  means  of  a  small  hand 
lever.  When  the  sliding-piece  is  in  its  nearest  position  to 
the  dies,  the  pins  are  in  those  parts  of  the  curves  which  are 
closest  together,  and  the  dies  are  .dosed;  but  when  th^ 
sliding-piece  recedes  from  the  dies,  the  pins  are  gradually 
moved  further  away  from  each  other  by  the  divergence  of  the 
curves,  and  the  dies  are  opened.  The  bottle  is  raised  so  as 
to  bring  its  mouth  up  to  the  opening  in  the  bottom  of  the 
dies,  by  means  of  a  weighted  lever,  and  the  cork  is  focced  into 
the  bottle  by  the  descent  of  an  iron  pin  or  rod ;  the  iron  pin 
is  raised  again  by  pressing  upon  a  treadle ;  the  sliding-pteoe 
is  then  drawn  back,  by  means  of  the  hand  lever,  so  as  to  open 
the  dies  to  receive  another  cork ;  and,  as  the  sUding-piece  is 
connected  by  two  strings  or  cords  (passing  over  pulleys), 
with  the  weighted  lever  that  raises  the  bottle,  such  movemenC 
of  the  sliding-piece  will  elevate  the  weighted  end  of  the  lever, 
and  permit  of  the  descent  of  the  bottle. 

M.  Bonardel,  of  Berlin,  exhibits  an  ingenious  machine  for 
cutting  corks,  which  is  stated  to  be  capable  of  producing 
about  1500  corks  per  day.  The  piece  of  cork  to  be  shaped 
is  held  between  a  pair  of  small  metal  discs,  having  serrated 
faces  (in  order  to  hold  it  more  securely),  and  corresponding 
in  diameter  with  the  two  ends  of  the  finished  cork.  In  front 
of  the  cork  a  straight  knife  works  to  and  fro,  taking  a  slice 
off  the  cork  at  each  movement ;  and  it  is  so  connected  by 
Qiechanism  with  the  discs,  that,  for  every  movement  which  it 
makes,  the  discs  and  cork  will  turn  partly  round,  so  as  to  pre- 
sent a  fresh  surface  for  the  knife  to  act  upon.  The  cork  is 
held  in  such  a  position  by  the  discs,  that  a  line  passing 
through  its  centre,  and  through  the  centre  of  the  discs,  wiU 
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not  be  paraUel  to  the  direction  in  which  the  knife  moves^  but 
form  an  angle  therewith ;  and  thus  the  knife  will  cut  the  cork 
into  the  tapering  or  conical  8hape>  which  they  ordinarily 
aasume,  and  thereby  remove  all  the  portions  of  cork  which 
projected  beyond  the  edges  of  the  discs  when  first  placed  in 
the  machine. 

In  contrivances  applicable  to  domestic  economy^  the  Exhi- 
bition does  not  appear  to  be  rife.  Amongst  the  few  of  this 
class  of  labor-saving  machines^  we  notice  a  simple  apparatus 
by  Mr.  Weatherley,  for  cleaning  dried  currants,  designed  to 
supersede  the  ordinary  operation  of  rubbing  the  currants  with 
the  hands  over  a  sieve.  It  consists  of  a  horizontal  octagonal 
drum  or  case,  supported  by  legs, — ^its  lower  half  being  formed 
of  wire  gauze,  with  meshes  of  a  suitable  size,  to  prevent  the 
currants  falling  through,  and  its  upper  half  of  wood,  with  a 
hinged  door,  through  which  the  currants  are  introduced.  In 
the  centre  of  the  case  is  a  horizontal  cylinder,  provided  with 
numerous  strips  of  whalebone,  projecting  radially  therefrom, 
and  forming  a  kind  of  brush,  which  revolves  in  contact  with 
the  inner  surface  of  the  case ;  the  axis  of  this  cylindrical 
brush  projects  through  the  ends  of  the  case,  and  turns  in 
suitable  bearings  by  means  of  a  winch-handle  affixed  to  the 
axis.  The  rotating-brush  rubs  the  currants  over  the  wire- 
gauze  bottom  of  the  case,  and  forces  the  refuse  through  the 
meshes  into  a  tray  below. 

A  machine  for  cutting  loaf  sugar  is  exhibited  by  Mr.  S. 
Sharp,  of  Stamford.  Two  knives  are  situated  one  above  the 
other  in  the  same  vertical  plane, — ^the  lower  knife  being  fixed 
to  the  framing  of  the  machine,  and  the  upper  one  having  an 
lip-and-down  motion  through  the  action  of  a  treadle,  it  being 
guided  in  its  movements  by  upright  rods,  which  extend 
through  an  opening  in  an  ear  or  lug  at  each  end  of  the  knife. 
Each  knife  is  formed  with  a  cross  blade  near  one  end  thereof, 
and  a  second  lateral  blade  at  one  side  only  of  the  knife.  The 
loaf  of  sugar  is  first  divided  into  three  pieces  by  the  main 
entting-edges  of  the  knives ;  and  these  pieces  are  again  di- 
vided by  the  second  lateral  blades  into  pieces  of  proper  size  to 
make  four  lumps ;  then,  by  putting  these  lumps  under  the 
cross  bliade  and  depressing  the  top  knife,  they  are  quickly 
divided  into  four  pieces. 

Messrs.  Barrett,  Exall,  and  Andrews,  of  Beading,  exhibit 
aome  machinery  for  making  small  fancy  biscuits.  The  flour, 
water,  and  other  materials  for  making  the  dough,  are  first 
put  into  a  horizontal  metal  pan,  which  rotates,  and  carries 
the  mixture  beneath  a  stationary  corrugated  metal  cylinder 
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as  often  as  may  be  deemed  requisite  in  order  to  prepare  the 
dough.  It  is  next  passed  between  a  pair  of  smooth  metal 
rollers,  which  exert  a  kneading  or  pressing  action  upon  it* 
After  this,  the  dough  is  caused  to  pass  between  several  end- 
less travelling  cloths  (distended  over  rollers),  which  complete 
the  preparation.  It  is  then  transferred  in  the  form  of  a  sheet 
to  an  endless  travelling  cloth,  having  an  intermitting  move- 
ment, which  carries  it  oeneath  an  apparatus,  whereby  the  bis- 
cuits are  moulded,  pierced,  and  stamped  out.  The  continued 
progress  of  the  endless  cloth  brings  a  fresh  supply  of  dough 
beneath  the  stamping  apparatus,  and  allows  of  the  biscuits 
already  formed  to  be  removed  from  the  cloth  to  the  oven. 
The  edges  of  the  dough,  before  passing  beneath  the  stamping 
apparatus,  are  cut  square  by  a  pair  of  metal  discs  or  circular 
cutters,  one  at  each  side  of  the  table,  along  which  the  dough 
is  conveyed  by  the  endless  cloth.  The  stamping  apparatus 
may  be  briefly  described  as  consisting  of  several  dies  or 
moulds  which  are  combined  so  as  to  move  together,  and  are 
partly  enclosed  in  and  kept  separate  bv  a  metal  frame,  also 
moveable,  and  furnished  at  its  under  side  with  cutting-edges 
to  divide  the  dough.  The  stamps  first  descend  and  impress 
the  dough  with  the  desired  patterns ;  and  the  metal  frame 
then  follows  and  separates  the  several  biscuits,  at  the  same 
time  piercing  holes  in  them  by  means  of  small  pins  pro- 
jecting therefrom.  The  dies  and  the  frame  now  ascend,  and 
leave  the  biscuits  on  the  endless  cloth;  but  in  case  they 
should  stick  to  the  dies  a  means  is  provided  for  drawing  up 
the  dies  into  their  metal  frame,  and  thereby  throwing  off  the 
biscuit. 

A  simple  but  apparently  efficient  apparatus  for  mixing  and 
kneading  dough  by  mechanical  means  in  place  of  manual 
labor,  also  claims  attention.  This  is  contained  in  the  French 
department,  and  is  the  contribution  of  M.  Boland,  of  Paris. 
It  consists  of  a  semi-cylindrical  metal  trough,  at  the  upper 
part  of  which  there  is  a  horizontal  shaft,  extending  from  one 
end  to  the  other,  and  carrying  a  set  of  curved  metal  bars, 
arranged  so  as  to  form  two  portions  of  an  Archimedean  screw. 
The  shaft  turns  partlv  round  in  either  direction,  alternately, 
and  thus  the  screw-blades  are  caused  to  work  the  mixture  of 
flour,  water,  and  other  matters,  to  and  fro  in  the  trough, 
until  the  operation  of  mixing  and  kneading  is  completed. 
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In  purenanoe  of  oar  intention  of  taking  sacoessively  different 
branches  of  art-manafactare  to  illustrate  our  remarks  upon 
decorative  art,  we  this  month  propose  to  devote  some  space  to 
considerations  connected  with  the  manufacture  of  porcelain 
and  pottery  ware.  ' 

The  term  porcelain  applies  only  to  the  finer  kinds  of 
earthenware;  and  that  so  well  known  as  the  production  of 
the  Chinese  may  be  looked  upon  as  the  originid  type  of  this 
manufacture.  The  art  of  making  porcelain  is  one  of  great 
antiquity ;  but  when,  where,  or  by  whom  invented,  is  a  matter 
lost  in  the  obscurity  of  ages.  In  one  form  or  another,  porce- 
lain seems  to  have  been  well  known  to  all  the  ancients.  In 
China,  Siam,  Japan,  Persia,  and  some  other  Eastern  countries, 
it  has  been  known  at  least  throughout  the  historic  period ;  but 
even  the  annals  of  the  Chinese  empire,  notwithstanding  their 
great  antiquity,  are  said  to  be  silent  as  to  the  origin  of  this 
invention.  It  is  thought  by  some  writers  that  the  celebrated 
and  costly  Yasa  Murrhina  of  the  Romans,  although  generally 
supposed  to  be  formed  out  of  a  natural  spar-like  substance, 
similar  to  fluor  spar,  were  in  reality  a  kind  of  porcelain. 
Although  the  origin  of  this  art  is  thus  uncertain,  it  is  known 
that  at  a  comparatively  early  period,  it  was  an  established 
branch  of  manufacture  in  the  hands  of  the  Chinese ;  records 
serving  to  shew  that,  about  the  fourth  century  of  the  Chris- 
tian era,  porcelain  was  manufactured  in  China,  although  its 
use  was  prohibited  to  any  beyond  the  Emperor's  household. 

The  secret  of  making  porcelain  long  remained  with  the 
Chinese,  but  the  nature  of  the  process  was  discovered  about 
1706  by  Bottcher,  a  native  of  Dresden,  and  afterwards  pub- 
lished by  Reaumur  and  others.  It  is  to  the  researches  of 
Reaumur  indeed  that  a  true  conception  of  the  nature  of  porce- 
lain is  due ;  and  it  may  be  said  that  the  perfection  of  French 
porcelain  at  the  present  time  is  owing,  in  most  part,  to  his  labors. 
The  first  European  porcelain  manufactories  were  in  Saxony ; 
and  even  up  to  the  present  day,  the  porcelain  produced  in  that 
countrjr  alone  (in  point  of  texture)  approaches  closely  to  the 

Eoreelain  of  China.  In  the  finest  kinds  of  porcelain,  mfusibi- 
ty  is  a  remarkable  and  valuable  characteristic,  the  beauty  of 
the  material  and  the  brilliancy  of  the  colors  employed  in  its 
decoration  depending  in  great  measure  upon  this ;  broadly, 
this  character  serves  to  distinguish  porcelain  as  of  two  kinds 
— ^hard  or  refractonr  porcelain,  and  tender  porcelain.  The 
odebrated  Chinese  fabric  is  of  the  former ;  so  also  is  that  of 
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h%  feen  in  a  very  fine  Dresden  Fase,  in  one  of  the  departments 
of  the  Zolverein,  at  the  Exhibition.  In  this  a  chain  of  dancing 
figures  sorroands  the  npper  part  of  the  vascj  serving  to  form 
a  most  elegant  decoration,  wnich  is  made  the  vehick  of  both 
color  and  mrm  at  the  same  time. 

The  second  reason  for  the  non-employment  of  pietarea  may 
be  found  in  the  shape  and  character  of  worics  in  porcelain. 
Being  almost  always  circular,  or  at  least  taking  some  modifi- 
cation of  rounded  figures,  they  require  that  the  pattern  should 
be  well  distributed,  that  a  certain  balance  should  be  kept  up 
between  the  parts.  This  shews  us  why  repetition  patterns 
produce  a  better  and  more  agreeable  effect  than  even  the 
most  admissible  kind  of  pictorial  ornament,  viz.,  wreaths  of 
flowers.  The  vase  just  mentioned— -which  in  form  is  a  copv 
firom  the  antique — ^is  a  beautiful  example  of  the  effect  which 
may  be  produced  by  continuous  patterns,  for  the  function  of 
the  troop  of  figures  at  the  upper  part  is  that  of  a  repetition 
pattern,  and  not  oi  a  picture. 

£xeeBS  of  ornament  is  the  most  prominent  vice  in  many 
kinds  of  porcelain,  the  surface  being  so  laden  with  gold  and 
figures,  that  the  material  of  the  work  is  entirely  hidden.  As 
an  examine  of  this,  we  refer  to  the,  in  other  respects,  very  fine 
vase,  at  the  entrance  of  the  Russian  department.  The  orna- 
ment of  this  vase,  viewed  alone,  is  beautifully  executed ;  and 
the  painting,  after  Robert,  we  beheve,  must  be  looked  upon 
as  a  work  of  great  merit, — perhaps  one  of  the  most  successful 
specimens  of  painting  upon  porcelain ;  but  the  excess  of  gild- 
ing serves  to  detract  from  the  artistic  excellence  of  the  work, — 
producing  a  gaudy  meretricious  effect.  In  the  department  of 
the  Zollverein  there  is  another  very  fine  Dresden  vase,  of 
quaint  form,  also  copied  from  the  antique,  in  w;hich  the  centre 
part  is  ornamented  with  a  continuous  composition  landscape, 
finely  painted :  this  gives  the  effect  of  a  band  of  harmonizing 
colors,  and  although  open  to  the  objection  which  must 
always  attend  the  introduction  of  pictures  of  this  class,  it  is, 
perhaps,  the  best  form  in  which  a  picture  could  be  intro- 
duced. 

Near  the  Dresden  porcelain-— in  a  recess — the  visitor  to  the 
Exhibition  will  find  some  fine  specimens  (rf  porcelain  from  the 
royal  manufactory  of  Meissen,  near  Dresden.  Two  very  large 
vases  are  in  this  collection,  and  they  may,  we  presume,  be 
considered  excellent  specimens  of  the  fabric.  With  respect 
to  form  and  kind  of  ornament,  these  works  are  in  many  points 
defective ;  but  as  examples  of  porcelain  manufocture,  we  believe 
they  would  bear  comparison  with  the  best  Chinese  porcelain. 

In  the  French  department  we  meet  with  some  fine  Sevres 
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vases,  and  here  the  defect  of  oyer-ornamentation  becomes 
most  faring.  Two  tall  vases  may  be  remarked  here^  of 
onifbrm  tint,  covered  with  butterflies  and  other  winged 
insects,  which  are  arranged  with  fine  taste.  In  these,  al* 
though  the  ornament  is  singular  in  character,  and  of 
questionable  fitness,  we  have  a  good  example  of  the  ad« 
vantages  of  a  distributive  pattern.  To  those  who  believe  that 
porcelain  is  an  imperfect  vehicle  &r  painting,  we  should 
recommend  a  visit  to  this  department.  The  beauty  of  the 
eolors,  the  effect  of  light  and  shade,  the  sharpness  of  the 
toueh,  are  all  as  perfect  as  they  could  be  rendered  on  canvass. 
We  have  evidence,  then,  beyond  question,  that  the  unsuit- 
ableness  of  pictures  to  poroekun  ornamentation  arises,  not  from 
the  impossibility  of  executing  the  most  finished  and  effisctive 
works,  but  from  sudi  works  being  out  of  place  when  applied 
to  a  rounded  or  convex  surfiioe ;  or  to  objects  intended  to  be 
used  for  purposes  incompatible  with  pictorial  decoration. 

Although  in  the  highest  class  of  porcelain  manufacture 
— ^that  is  in  the  production  of  purely  ornamental  objects,  in 
which  the  art  of  design  bears  an  important  relation  to  the 
merely  technical  work — we  are  generally  surpassed  by  some  of 
the  continental  manufactories,  there  is  a  branch  of  the  same 
art  in  which  we  certainly  equal,  if  not  excel,  them;  this 
is  in  the  manufiEMSture  of  porcelain  for  the  purposes  of  the 
table.  In  the  north  gallery  of  the  Great  Exhibition  the  con« 
noisseur  of  English  porcelain  vnll  find  a  collection  of  every 
variety  of  this  fabric ;  a  collection  so  extensive  indeed  as  to 
present  a  complete  picture  of  the  present  state  of  the  manu- 
fixture  in  England.  It  would  be  foll^  to  assert  that  this 
equals  the  French  or  Saxon  porcelain,  either  in  the  texture  or 
durability  of  the  material  of  which  it  is  formed,  but  it  is  gene« 
rally  eqiud  to  them  in  color,  and  in  the  shape  and  character 
of  the  objects.  The  porcelain  itself  is  of  a  different  class,—* 
its  chief  peculiarity  being  its  incapability  of  sustaining  the 
high  temperature  which  is  necessary  to  develope  the  colors  in 
the  most  perfect  manner.  But  notwithstanding  the  difficulties 
against  which  English  manu&cturers  have  had  to  contend  in 
the  inferior  character  of  their  material,  they  have  been  suc- 
cessful in  producing  color  upon  it,  which,  in  many  instances, 
is  as  good  as  that  of  the  continental  china.  There  are  nume- 
rous examples  of  this  fact  in  the  Exhibition,  but  the  want  of 
references  to  individual  objects  in  the  catalogue^  prevents  our 
pointing  out  particular  specimens.  What  is  called  the  Rose 
Dubarry  dessert-service,  by  Daniell,  is,  however,  so  prominent, 
that  it  may  be  easily  found ;  and  it  affords  an  excellent  illus* 
tration  of  the  perfection  of  color  reached  by  English  manufac- 
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turea*  It  is  unfortunate  that  the  efforts  of  the  artists  and 
designers  have  not  been  equally  successful.  The  truth  is, 
that  in  the  decoration  of  taole  porcelain^  as  in  that  of  other 
kinds,  a  mistaken  principle  seems  to  have  guided  the  ma- 
nufacturer: his  attempts  are  always,  more  or  less,  in  one 
direction — the  elaborate  ornamentation  of  his  works  with 
pictures.  It  would  be  unjust  to  deny,  that  so  far  as  the 
painting  of  the  china  is  concerned,  some  beautiful  effects  have 
been  produced, — ^witness  the  porcelain  panels  and  other  works 
exhibited  by  Copeland ;  but  the  system  of  putting  landscapes 
and  flowers  upon  dishes  is  one  quite  irrational,  and  very  often 
absurd.  A  plate  or  a  soup-tureen  is  not  a  proper  vehicle  for 
pictorial  representations,  nor  are  these  compatible  with  the 
uses  to  which  such  articles  are  applied ;  and  we  deprecate  the 
principle  of  the  employment  of  pictures  in  such  a  case  even 
more  strongly  than  in  the  decoration  of  a  vase,  which  is  in- 
tended to  be  purely  ornamental.  The  adoption  of  arabesque 
or  geometrical  patterns, — mere  combinations  of  forms,  not 
intended  to  convey  any  particular  idea  to  the  mind,  but  pos- 
sessing the  capability  of  producing  an  harmonious  impression, 
and  of  affording  a  good  medium  for  color, — ^is  the  true  prin- 
ciple of  ornament  for  works  of  this  class.  These  remarks 
apply  to  jugs,  as  well  as  to  other  articles  for  table  use ;  but 
here  the  manufacturer  possesses  a  great  advantage,  if  he 
chooses  to  avail  himself  of  it ;  the  form  of  a  plate  or  dish,  w 
even  of  a  tureen,  admits  however  of  tittle  variation :  they  are 
intended  to  perform  certain  duties,  and  their  shapes  are  limited 
accordingly;  whereas,  in  designing  a  jug,  the  taste  and  artistic 
skill  of  the  maker  is  free  to  exercise  itself,  and  there  are  few 
objects  more  capable  of  bearing  the  impress  of  that  taste  and 
skill.  To  obtain  the  best  forms  of  jugs  we  must,  however, 
return  to  ancient  art ;  and  this  circumstance  seems  to  furnish 
another  proof  that  the  ancients  employed  some  universal  and 
apparently  infallible  rule  in  obtaining  the  forms  which  so 
admirably  distinguish,  not  only  their  ceramic  works,  but 
their  decoration  generally.  The  cases  of  Copeland,  Minton, 
Bidgway,  Meigh,  Sec.,  contain  the  best  specimens  of  English 
porcelain ;  we  must  not  forget  also  to  direct  attention  to  a 
small  tea  service  by  Fellatt. 

In  Class  25,  of  the  Exhibition,  are  displayed  some  flower 
vases  and  other  articles  in  imitation  of  the  celebrated  ma- 
jolica ware.  This  fabric  possessed  a  pecuUar  character ;  it  was 
not  porcelain,  but  a  common  earthenware ;  and  what  served 
to  distinguish  it,  was  the  circumstance  of  its  being  coated 
with  a  fine  opaque  glaze,  which  possessed  sufficient  body  to 
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cover  and  entirely  conceal  the  coarse  ware  which  formed 
the  foundation  of  the  work.  This  kind  of  ware  was  origi- 
nally made  either  in  Spain  or  Italy ; — in  the  latter  country 
it  attained  perfection  at  an  early  period;  and  it  is  said, 
that  the  skill  of  the  greatest  masters  of  the  age  was  not 
thought  to  be  unworthily  employed  in  the  painting  and  de- 
coration of  these  majolica  vases ; — and  so  much  art  was  be- 
stowed upon  them^  both  in  their  manufacture  and  decoration^ 
that  the  few  remains  of  the  fabric  extant  are  estimated  at  the 
most  extravagant  rate.  The  specimens  of  the  revived  ma- 
jolica in  the  Exhibition  are  by  Minton ;  but  the  style  of  art 
in  which  they  are  executed  does  not  deserve  commendation. 

In  the  same  department^  and  exhibited  also  by  Minton,  are 
specimens  of  encaustic  tiles,  for  walls  and  flooring.  In  these 
the  efforts  of  the  manufacturer  have  been  in  the  right  direction. 
A  correct  principle  has  been  adopted.  These  tiles  are  in- 
tended to  imitate  the  tesselated  pavements  of  the  ancients ; 
and  the  designs  which  have  been  executed  upon  them  appear 
to  us  to  possess,  in  a  remarkable  degree,  the  attribute  of 
fitness  to  their  object.  The  remarks  which  we  made  last 
month,  in  respect  to  the  decoration  of  carpets,  are  also  ap- 
plicable to  the  subject  before  us.  In  flooring  tiles,  as  in  car- 
pets, pictures  are  inappropriate,  and  precisely  for  the  ^same 
reasons.  Added  to  the  unsuitableness  arising  from  situation, 
we  have  another  objection  to  the  use  of  pictures  in  tiles.  The 
material  itself  does  not  appear  to  be  capable  of  interpreting  pic* 
torial  effects  with  any  degree  of  success.  Arabesque  and  figure 
patterns  are  however  eminently  suited  to  the  ornamentation 
of  this  kind  of  work ;  and  independently  of  the  superior  fitness 
of  such  patterns  to  the  purpose  for  which  they  are  intended, 
there  is  another  circumstance  which  must  always  render  such 
a  style  of  decoration  most  advantageous.  It  must  be  remem- 
bered that,  in  laying  down  these  tiles,  exact  correspondence 
in  the  parts  of  the  pattern  is  positively  essential.  Where 
every  tile  contains  a  given  portion  of  a  geometrical  design, 
this  correspondence  is  a  natural  consequence,  and  involves 
much  less  pains  and  labor,  on  the  part  of  the  workman,  than 
when  the  tiles  only  contain,  individually,  portions  of  a  large 
picture.  The  figure  patterns  also  afford  the  opportunity  of 
the  most  judicious  introduction  of  color.  This  is  one  of  the 
best  characteristics  of  the  arabesque ;  not  only  are  the  com- 
binations of  form  productive  in  themselves  of  an  agreeable 
effect,  but  they  serve  as  the  means  of  conveying  color  more 
effectively,  perhaps,  than  any  other  style  of  design.  The 
bright  and  glittering  character,  if  we  may  use  the  expression. 
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of  the  moresque  decoration^  depends,  in  great  measure,  upon 
this. 

The  majolica  ware,  of  which  we  have  spoken,  was  employed 
at  an  early  period  in  Europe  for  the  manufacture  of  tiles  and 
coverings  for  walls,  as  well  as  for  vases;  it  was,  however, 
more  suitable  to  the  latter  than  to  the  former  application, 
from  its  comparatively  tender  character.  There  are  some  spe- 
cimens of  revived  majolica  tiles  in  the  Exhibition,  accom- 
panying the  vases. 

Before  bringing  our  remarks  upon  porcelain  and  earthen- 
ware to  a  conclusion,  we  must  say  a  few  words  upon  what 
purports  to  be  a  recent  feature  of  English  ceramic  manufac- 
ture;— this  is  the  Parian  china.  Every  question  relating 
to  the  union  of  art  with  manufacture,  or  to  the  production 
of  a  material,  or  to  methods  of  manipulation  likely  to  ad- 
vance the  condition  of  art  in  this  direction,  must  be  looked 
upon  with  interest  by  those  possessing  sufficient  good  taste 
to  feel  our  deficiencies,  or  a  proper  desire  that  we  should  free 
oiurselves  by  judicious  efforts  from  the  bonds  which  have  been 
imposed  upon  us  by  want  of  proper  cultivation  of  this  branch 
of  art  in  England.  In  the  invention  and  emplojnoaent  of  the 
material  known  as  Parian,  the  enterprise  of  the  inventors  has 
led  tkem  a  step  in  the  right  direction,  but  it  is  to  be  feared 
that  the  result  is  less  satisfactory  than  could  be  desired. 
Parian,  it  must  be  observed,  was  introduced  as  a  suitable 
medium  for  the  interpretation  of  works  of  a  higher  class  than 
that  to  which  porcelain  is  generally  applied.  Statuary  was 
particularly  to  be  the  object  of  its  employment.  It  appears 
to  us,  however,  that  there  exist  some  natural  difficulties  in 
the  way  of  using  such  a  material  for  the  interpretation  of 
fine  art  works,  that  it  will  not  be  easy  to  overcome.  The 
basis  of  every  kind  of  porcelain  and  china  is  the  earth  called 
alumina,  in  other  words  clay,  of  greater  or  less  purity:  it 
is  a  remarkable  property  of  this  substance  to  undergo  con- 
tinued contraction  under  access  of  temperature.  This  con- 
traction it  is  impossible  to  control  even  so  £Eir  as  to  make  it 
regular  over  all  parts  of  a  mass  of  the  substance.  The  pro- 
perty of  alumina  to  contract  under  the  influence  of  heat  is  well 
shewn  by  Wedgewood's  pyrometer,  which  is  an  instrument 
contrived  to  register  the  amount  of  contraction  sustained  by  a 
pellet  of  alumina  when  subjected  to  a  high  temperature.  The 
consequence  of  this  contraction  is,  that  in  the  process  of  baking 
any  object  containing  a  large  quantity  of  alumina,  a  certain 
amount  of  departure  from  its  normal  form  necessarily  takes  place. 
In  the  production  of  copies  from  a  work  of  art — a  finely  executed 
statuette,  for  instance — it  is  of  the  highest  importance  that  the 
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original  should  be  accurately  reproduced  in  every  respect.  It 
is  the  capability  of  doing  this  which  renders  plaster  of  Paris 
■o  invaluable  as  a  means  of  repeating  sculpture  or  modelling; 
and  it  is  in  this  essential  particular  that  Parian  seems  likely 
to  fail.  We  are  not  aware  of  the  real  difference  between 
Parian  and  the  old  bisqu^,  so  far  as  regards  its  capability  of 
resisting  a  high  temperature ;  but,  certainly  from  many  spe- 
cimens we  have  seen,  it  appears  to  us  that  the  radical  defect 
remains  uncured.  As  the  texture  and  color  of  Parian  are 
goody  it  is  unfortunate  that  this  defect  still  remains;  for 
nothing  can  be  more  desirable  than  a  cheap  and  ready 
means  of  repeating  good  works  in  some  durable  material. 
As  a  medium  of  mere  interpretation,  plaster  of  Paris  cannot 
be  surpassed ;  but  the  fragihty  and  perishable  nature  of  that 
substance  rendei*s  it  in  many  respects  useless. 

We  cannot  conclude  this  short  sketch  of  ceramic  art  with- 
out referring  for  a  moment  to  an  object  in  the  Exhibition 
which  possessed  considerable  interest  in  our  eyes,  and  will, 
DO  doubt,  do  so  in  those  of  many  of  our  readers.  Every  one 
is  more  or  less  acquainted  with  the  successful  efforts  made  by 
the  late  Mr.  Wedgwood  in  perfecting  a  certain  kind  of  fine 
ware— efforts  which  gave  a  powerful  impulse  to  ceramic  ma- 
nufactures in  England.  The  object  of  which  we  speak  is  a 
copy  of  a  small  Etruscan  vase,  and  is  one  of  the  very  earliest 
productions  of  Mr.  Wedgwood, — made,  indeed,  on  the  very 
first  day  of  his  labors  at  ''Etruria.^'  On  one  side  it  bears  these 
words — "June  13th,  1769.  One  of  the  first  day's  produc- 
tions at  Etruria,  in  Stafford8hire,*by  Wedgwood  &  Bentley  ;'* 
and  on  the  obverse  is  the  Latin  inscription — "  Artes  EtrurisB 
renascuntur.'^ 
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To  Matthew  Hodgkinson,  of  Redstreet,  near  Newcastle' 
under-Lyne,  in  the  county  of  Stafford,  mine  agent,  for 
improvements  in  furnaces  or  apparatus  for  smelting  ores 
and  minerals,  and  for  the  making  of  pig  iron. — [Sealed 
2nd  November,  1850.] 

The  improvements  in  furnaces  or  apparatus  for  smelting  ores 
and  minerals,  and  for  making  pig  iron,  which  constitute  this 
invention,  have  for  their  object  to  economize  fuel  in  the  above 
operations,  and  to  dispense  with  the  use  of  an  engine  and 
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fminel  or  opening  only^ — ^leaving  the  others  for  the  admiasion 
of  air  to  the  interior  of  the  furnace^  in  the  same  manner  as 
in  the  former  instance.  It  will  be  understood,  that  the  cham- 
ber a,  a,  must  be  furnished  with  tuyere-holes  at  its  lower 
parti  as  in  fig.  1,  to  admit  either  hot  or  cold  air  to  the  melting 
metal. 

The  patentee  observes,  in  conclusion,  that  although  he  has 
mentioned  45  degrees  as  the  angle  at  which  he  prefers  to 
incline  the  floor  of  the  furnace,  yet  he  does  not  mean  to  con- 
fine himself  to  such  angle  or  inclination ;  as  other  degrees  of 
inclination  have  been  found  to  give  satisfactory  results ;  but, 
in  practice,  the  above-mentioned  angle,  or  a  little  more  or 
less,  answers  better  than  a  nearer  approach  to  the  vertical  or 
horisontal  line.  Neither  does  he  intend  to  confine  himself  to 
the  precise  arrangement  or  construction  of  parts  shewn  and 
described ;  as  they  may  be  varied  without  departing  from  the 
nature  and  object  of  his  invention.  He  claims,  First, — con- 
structing furnaces  for  smelting  ores  or  minerals,  or  making 
pig  iron,  with  an  inclined  floor,  on  which  the  charge  of  fuel 
and  other  materials  is  supported  while  under  the  action  of 
the  fire, — the  whole  being  combined  and  arranged  in  such  a 
manner  as  to  admit  the  air  to  support  combustion  to  the 
upper  part  of  the  charge ;  and  the  molten  metal  being  allowed 
to  run  down  the  inclined  floor  to  the  pot,  well,  or  hearth. 
Secondly, — ^in  combination  with  an  inclined  floor,  the  narrow 
longitudinal  opening  c,  c,  and  chamber  or  channel  J,  d,  below ; 
and  also  the  means  shewn  and  described,  or  any  mere  modifi- 
cation thereof,  for  admitting  air  at  the  top  or  upper  part  of 
the  chamber  a,  a,  and  causing  the  said  air  to  pass  through 
the  charge  to  the  under  part  thereof,  and  thence  to  the  chim- 
ney, after  having  acted  on  the  incandescent  fuel  and  semi- 
molten  materials. — [Inrolled  May,  1851.] 


To  John  Ball,  ofAahford,  in  the  county  of  Kent,  engineer, 
for  improvemente  in  applying  heat  to  baker^  ovens  and 
their  appendages, — [Sealed  12th  November,  1850.] 

This  invention  consists  in  a  new  arrangement  of  the  flues  of 
bakers'  ovens,  whereby  a  greater  amount  of  available  heat, 
for  heating  the  oven,  may  be  obtained  from  a  given  quantity 
of  fuel  than  heretofore  f  and,  after  being  so  applied,  it  may 
be  further  profitably  employed  before  escaping  to  the  chimney. 
The  improved  arrangement  of  flues  does  not  relate  to  any  one 
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paiiiealar  shape  or  form  of  oven,  but^  whatever  the  ihape  any 
liaker  may  require,  the  patentee  caoaes  the  fire  (emanating 
from  a  furnace,  placed  in  nearly  the  usual  position)  to  enter 
the  oven  at  about  nine  inches  above  the  floor,  instead  of,  as 
now,  on  a  level  with  the  floor  of  the  oven ;  and  then  (instead 
of  suffering  the  flame  and  heated  gases  to  pass  off  directly  to 
the  chimnev  near  the  upper  part  of  the  oven,  as  heretofore) 
he  causes  the  heat,  after  circulating  within  the  oven,  to  pass 
out  through  two  (Mr  more  flues  at  the  back,  on  a  level  with  the 
floor  of  the  oven:  these  flues  should  be  only  about  three 
inches  high,  but  as  wide  as  may  be  necessary  to  give  the  fire 
suflBcient  draft.  From  these  flues  the  flame  and  heated  gases 
are  made  to  descend  and  pass  underneath  the  floor  of  the  oven 
towards  the  front  end  thereof,  where  they  are  made  again  to 
descend  into  another  flue,  which  conducts  them  away  to  act 
upon  a  "  proving  oven''  (a  well  known  appendage  to  bakers' 
ovens).  Or  the  heat,  thus  passing  from  the  oven,  may  be 
applied  to  the  heating  of  water,  or  to  other  like  uses,  pre- 
viously to  the  final  escape  of  the  smoke  and  heated  gases  up 
the  chimney. 

The  floor  of  the  improved  oven  is  constructed  of  large  flat 
tiles,  or  any  other  suiteble  materials ;  and  this  floor  is  sus- 
tained by  means  of  iron  or  other  convenient  supporters,  so 
as  to  form  a  heating  chamber  underneath  the  whole  width  of 
the  oven,  and  about  six  inches  high,  through  which  the  smoke 
and  heated  gases  pass  in  returning  to  the  front  of  the  oven, 
to  be  earried  off  and  applied  as  bdbre  steted. 

In  Plate  I.,  the  invention  is  shewn  applied  to  an  ordinary 
form  of  bakers'  oven.  Fig.  6,  is  a  front  view  of  the  oven, 
with  the  furnace  attached  to  the  side  thereof;  fig.  6,  is  a  sec- 
tional plan  view,  taken  in  the  line  i,  2,  of  fig.  6 ;  and  fig.  7, 
is  a  cross  section,  taken  in  the  line  8, 4,  of  fig.  6.  a,  a,  is  the 
floor  and  b,  b,  the  crown  of  the  oven ;  c,  is  the  oven  door ; 
and  d,  is  the  furnace,  which  may  be  applied  to  either  side  of 
the  oven,  and  is  connected  therewith  by  a  flue  e.  The  flame, 
in  pasnng  from  the  f  amace,  is  guided  into  the  oven  by  a  screen 
of  brickwork  y^/,  which,  together  with  the  flue  e,  being  raised 
above  the  floor,  causes  the  flame  to  traverse  across  the  oven 
and  play  round  the  walls,  and  heat  the  crown  thereof.  The 
heated  gases  generated  in  the  furnace  then  pass  down  the 
flues  g,  g,  in  the  back  wall  of  the  oven,  into  the  chamber  h,  h, 
below  the  floor  a,  a,  and,  after  traversing  along  this  chamber 
and  heating  the  floor,  they  enter  the  flue  t,  «,  at  the  front 
part  of  the  oven,  and  may  thence  be  conducted  off  to  act  upon 
a  proving  oven,  as  before  stated,  or  to  heat  water,  prior  to 


i 


66  Reeeni  Patent: 

ewaping  into  the  chimney,  k,  k,  are  doors,  for  eleaning  oat 
the  chamber  h,  h.  The  fomaee  ii  provided  with  sliding  fire- 
doort  I,  and  with  nmilar  doors  m,  for  the  ash-pit. 

The  patentee  claims  the  so  arranging  the  flues  of  bakers' 
ovens,  that  the  flame  and  heated  gases  generated  in  the  far- 
nace  will  be  caused  to  play  upon  the  crown  and  sides  of  the 
oven,  and  then  pass  under  the  floor  thereof  to  heat  the  same ; 
and,  after  having  heated  the  oven,  will  be  available  for  heating 
a  proving  oven,  or  any  other  appendage  to  the  bake*hoase 
requiring  the  appKcation  of  heat. — [InroUed  May,  1851.] 


To  Sir  Francis  Charles  Knowlbs,  of  Lovell,  in  the 
county  of  Bucks ,  Bart,,  for  improvements  in  the  mam/^faC' 
ture  of  charcoal, — [Sealed  9th  November,  1850.] 

Ths  object  of  this  iayention  is  to  manufacture  charcoal  from 
light  porous  vegetable  matters,  soch  as  spent  tanner's  bark, 
Qompressed  or  air-dried  bog*peat,  or  other  ligneous  substances 
of  small  specific  gravity,  without  the  employment  of  external 
firing  or  heating;  and  to  collect  the  gaseous  and  volatile  pro- 
ducts formed  during  the  dry  distillation  or  decomposition  of 
the  raw  material. 

The  apparatus  employed  by  the  patentee  for  carbonising 
the  above-named  substances  is  shewn  at  fig.  8,  in  Plate  I.  It 
consists  of  a  circular  furnace  or  cupola  of  brickwork,  the  in- 
terior of  which  is  cylindrical  from  a,  a,  to  b,  b,  and  from 
B»  B,  to  c,  c,  it  is  of  a  conical  form,  terminating  in  a  funnel- 
shaped  case  a,  of  metal.  This  case  is  connected  by  a  pipe  b, 
with  a  rotary  fan  or  air-pumps,  by  means  of  which  the  gases 
and  volatile  matters  are  exhausted  or  drawn  from  the  furnace 
and  delivered  into  saitable  purifiers  and  receivers ;  and  the 
opening  at  the  bottom  of  the  case,  through  which  the  char- 
coal is  discharged,  is  closed  by  a  door  or  valve  c,  acted  upon 
by  a  weighted  lever  d.  A  horizontal  shi^  e,  extends  through 
the  case  a,  and  carries  two  discs,  which  are  situated  close  to 
the  sides  of  the  case;  and  in  these  discs  several  cylindrical 
bars  are  fixed  (as  shewn  at/,  fig.  9,),  extending  from  one  disc 
to  the  other,  and  placed  around  nearly  two-thirds  of  the  cir- 
cumference of  the  discs.  When  these  bars  are  in  the  position 
shewn  at  fig.  9,  they  serve  as  fire-bars  to  support  the  incande- 
scent matters  within  the  body  of  the  furnace ;  but  on  the 
shaft  e,  being  caused  to  perform  half  a  revolution,  that  part 
of  the  circumference  of  the  discs  where  there  are  no  bars  will 
be  brought  uppermost,  and  the  space  enclosed  by  the  bars 
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will  be  fined  with  the  recUhot  charcoal ;  and  on  the  ahaft  being 
again  turned,  so  as  to  bring  the  bars  uppermost^  the  charcoid 
will  fall  into  the  lower  part  of  the  case  a.  The  requisite 
movements  of  the  shaft  «^  are  effected  by  taming  a  hand- 
wheel  g^  fixed  upon  a  shaft  h,  which  carries  a  worm  i,  that 
gears  into  a  worm-wheel  j^  fixed  on  the  end  of  the  shaft  e^ 
The  cover  k^  of  the  furnace  is  suspended  by  means  of  a  cord  l^ 
paffling  over  pulleys  m,  m^  and  terminating  in  a  counter-^ 
balance  weight  n;  and  when  brought  down  into  its  lowest 
position,  the  lower  edge  thereof  fits  into  a  water-joint  around 
the  mouth  of  the  furnace^  and  closes  the  same  air*  tight. 

The  following  is  the  mode  of  manufacturing  charcoal  by 
means  of  the  above-described  apparatus  : — The  tire-bars^  are 
first  covered  with  dry  shavings ;  when  these  are  lighted,  some 
dry  spent  tanner^s  bark,  dry  or  compressed  bog-peat,  or  other 
vegetable  substance  to  be  operated  upon,  is  added  carefully^ 
until  the  mass  of  ignited  matter  is  about  two  or  three  feet 
thick ;  and  after  this,  frerii  spent  bark  or  other  substance  is 
added  in  small  quantities  (say  from  one  to  two  bushels,)  from 
time  to  time.  The  rotary  fan  or  pumps  connected  with  the 
pipe  by  being  now  set  in  motion,  air  is  drawn  downwards 
through  the  mass  of  ignited  matter  in  the  furnace ;  and  this 
supply  of  air  must  be  so  regulated  as  to  be  sufficient  to  car- 
bonize, but  not  to  bum,  the  vegetable  substance.  The  exit 
passages  of  the  &n  or  air-pumps  are  connected  with  a  gas- 
purifier,  so  as  to  drive  the  gas,  or  any  volatile  product  that 
may  be  formed,  into  such  purifier,  and  thence  into  a  fixed  or 
portable  gasometer*  When  the  furnace  is  full  of  charcoal  or 
ignited  matter,  about  one-fifth  of  its  contents  are  withdrawn 
by  tumitig  the  revolving  grate ;  the  charcoal  descends  from 
the  ease  a,  into  cooling  boxes  or  cases,  which  are  provided 
with  tig^tly*fitting  covers ;  and,  when  sufficiently  cool,  it  is 
transferred  into  bags,  &c.  Each  time  that  a  quantity  of 
charcoal  is  withdrawn,  the  iumace  should  be  supplied  at  the 
top  with  an  equal  quantity  of  raw  material.  At  the  close  of 
each  day's  work,  the  cover  k,  is  lowered,  so  as  to  leave  only  a 
small  space  (say  a  quarter  of  an  inch)  all  round  for  the  escape 
of  vapour  or  gas  during  the  night.  Great  care  must  be  taken, 
when  at  work,  to  lute  up  the  external  joints  and  likewise  the 
door  or  valve  c.  The  best  lute  for  the  purpose  is  a  mixture 
of  linseed  meal,  pipe-clay,  and  linseed  oil,  prepared  as  thick 
as  mortar.  The  luting  is  most  important,  as  every  small 
crack  or  opening  will  admit  sufficient  oxygen  to  decompose  a 
great  quantity  of  charcoal,  and  thus  cause  considerable  loss 
to  the  manufacturer.     When  the  contents  of  the  furnace  are 
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very  compact  or  dense— either  from  the  nature  of  the  raw 
material,  or  the  length  of  time  that  the  operation  has  been  ia 
progress,  or  from  the  quantity  of  aqueous  matter  remaining 
in  the  mass,  or  from  any  other  cause — the  door  c,  is  to  be 
unluted  and  fully  opened ;  and  if  the  draft  of  air  is  not  visibly 
improved,  a  few  bushels  of  charcoal  are  to  be  discharged  by 
turning  the  revolving  grate ;  and  then  in  a  few  minutes  a 
sharp  upward  current  will  be  established,  passing  through 
the  circular  grate  and  escaping  at  the  top  of  the  furnace. 
When  the  air  has  penetrated  the  whole  mass  (which  is  known 
from  the  rapidity  of  the  ascending  current  and  the  heat  it 
communicates),  the  operator  is  certain. that  the  whole  mass  is 
ignited  and  undergoing  perfect  combustion.  If  at  this  time 
too  great  a  degree  of  heat  is  experienced,  and  white  ashes 
form  rapidly  at  the  surface  of  the  furnace,  the  door  c,  must 
be  closed  and  luted,  and  the  cover  k,  must  be  dosed  instantly, 
and  fresh  bark  added. 

Another  part  of  the  invention  consists  in  compressing  spent 
tanner's  bark  in  moulds,  and  then  saturating  the  same  with 
tar  in  a  boiling  or  highly-heated  state,J>y  immersing  them 
therein.  The  blocks  are  then  permitted  to  drain ;  and  char- 
coal is  made  therefrom  by  the  means  above  described,  or  by 
placing  the  blocks  in  ordinary  retorts,  heated  externally. 

The  patentee  claims.  First, — "  the  means,  herein  described, 
of  providing  charcoal  from  light,  porous,  vegetable  substances, 
such  as  spent  tanner's  bark,  compressed  or  air-dried  bog-peat, 
or  other  ligneous  substance  of  small  specific  gravity .''  Se- 
condly,— '^the  means  and  power  of  collecting  the  gaseous 
and  volatile  products  that  are  formed  during  the  dry  distilla- 
tion or  decomposition  of  the  raw  material,  without  employing 
external  firing  or  heating/' — [InroUed  May,  1851.] 


To  Victor  Emile  Waemont,  of  Neuilly,  Seine,  in  tfie 
Republic  of  France,  for  improvements  in  dyeing  wool  and 
other  fibrous  materials  and  fabrics. — [Sealed  2nd  Novem- 
ber, 1850.] 

This  invention  consists  in  a  peculiar  method  of  dveing  wool 
and  other  fibrous  materials,  either  in  skeins  or  when  manu- 
fectured  into  fabrics. 

For  this  purpose,  the  patentee  employs  a  series  of  four-sided 
bars  or  rods,  made  of  wood  or  other  suitable  material,  covered 
on  the  upper  and  lower  surfaces  with  cloth  or  felt,  and  con- 
nected together  by  passing  small  rods  through  them,  as  shewn 
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in  Plate  I.  Fig:  10^  is  a  plan  view^  and  fig.  11^  an  end  view 
of  a  aeries  of  bars  or  rods^  all  of  the  same  size ;  and  figs.  12^ 
and  13,  are  similar  views  of  another  series  of  rods,  varying  in 
size,  in  order  to  produce  stripes  of  color  of  different  widths. 
In  using  these  instminents,  coloring  matter  is  first  applied  to 
the  tipper  surface  of  a  set  of  rods ;  the  skein  or  fabric,  in  a 
moist  state,  is  laid  thereon ;  and  then  another  set  of  rods, 
having  coloring  matter  applied  to  the  under  surface  thereof, 
is  placed  upon  the  skein  or  fabric,  in  the  manner  indicated  by 
fig.  14 :  the  rods  of  the  two  sets  must  correspond  exactly  in 
size  and  position ;  and  the  same  coloring  matter  must  be  used 
to  both.  The  sets  of  rods  being  firmly  secured  together,  with 
the  skein  or  fabric  between  them,  are  immersed  in  the  dye- 
bath  ;  and  thereby  those  parts  of  the  skein  or  fabric  which 
are  in  the  spaces  between  the  rods  will  be  caused  to  assume 
the  color  of  the  dye-bath,  whilst  the  portions  enclosed  between 
the  adjacent  surfaces  of  the  rods  will  become  tinted  with  the 
oolor  which  has  been  applied  thereto. 

Several  sets  of  rods  may  be  combined  together,  as  shewn  at 
fig.  15,  and  immersed  in  the  bath.  In  this  figure  a,  a,  are 
the  rods ;  b,  b,  are  strips  or  pieces  of  wood,  extending  across 
the  rods ;  c,  e,  are  bars,  placed  across  the  combined  sets  of 
rods,  at  top  and  bottom,  and  connected  together  by  bolts  d^  d^ 
to  the  lower  ends  of  which  nuts  are  to  be  applied ,-  and  e,  e, 
are  other  bars,  placed  at  right  angles  to  the  bars  c,  c,  and 
connected  together  by  bolts  f,  f,  and  nuts.  Numerous  sets 
of  rods,  with  skeins  or  fabrics  between  them,  may  thus  be 
eombined  together,  so  as  to  admit  of  being  immersed  in  the 
bath  and  removed  therefrom  with  facility. 

The  sets  of  rods  and  skeins  or  fabrics  remain  immersed  in 
the  dye-bath  for  half  an  hour  or  more,  according  as  may  be 
found  requisite.  When  taken  out  of  the  bath,  cold  water  is 
thrown  over  the  whole ;  and  then  the  skeins  or  fabrics  are 
washed  and  dried,  as  usual.  After  drying,  the  skeins  are 
wound  in  the  ordinary  manner ;  and  if  the  threads  or  yarns 
are  found  to  adhere  together  in  the  winding  operation,  they 
are  subjected  to  the  action  of  steam. — [Inrolled  May,  1851.] 


7b  Jean  Aihe  Marnas,  of  Lyons,  for  improvements  in  the 
manufacture  of  indigo, — being  a  communication. — [Sealed 
12th  December,  1850.] 

This  invention  consists  in  employing  a  cheap  material  in  the 
preparation  of  soluble  blues,  insteiad  of  the  expensive  material 
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or  materials  now  used,  and  obtaining  thereby  an  increased 
product  of  superior  quality. 

The  soluble  indigo  blue^  called  Saxony  blue^  has  hithertiy 
been  manufactured  in  the  following  manner: — Sulphate  of 
indigo  is  thrown  into  water,  and  woollen  skeins  or  wodlen 
8tu£  are  dipped  therein  until  they  imbibe  the  blue  and  leave 
in  the  water  the  sulphuric  acid  and  foreign  matters.  The 
stuffs  are  washed  in  cold  water ;  they  are  then  dipped  in  hot 
water,  rendered  slightly  alkaline,  wnich  retains  the  blue  in 
solution ;  and  after  the  woollen  stuffs  have  been  thus  freed 
from  color,  they  may  be  used  again.  The  blue  liquor  being 
slightly  acidulated,  while  yet  warm,  deposits  a  green  matter, 
which  IS  soluble  in  an  alkaline  liquor,  but  precipitates  in  an 
acid  liquor;  and  then  the  water  is  poured  off.  The  blue  is 
then  ready  for  use,  without  further  preparation ;  or  it  may  be 
purified  a  second  time  by  the  same  means,  if  a  purer  blue  is 
required. 

Now  this  invention  consists  in  employing  waste  wool,  par- 
ticularly flock  wool,  or  shearings  of  cloth  and  other  woollen 
stuffs,  instead  of  the  skeins  or  woollen  stuffs.  The  following 
advantages  are  stated  to  result  from  the  use  of  waste  wool : — 
First,  in  its  almost  pulverulent  state,  it  presents  greater  sur- 
face and  absorbs  more  coloring  matter.  Secondly,  the  cost 
is  trifling;  for  a  manufactory  employing  i£2000  worth  of 
cloth,  upon  the  usual  plan>  would  not  require  above  £30 
worth  of  flock  wool.  Thirdlvj  the  blue  which  it  has  taken 
up  it  yields  readily,  and  without  Wng  injured;  whereas 
woollen  stuffs  retain  a  large  amount  of  blue,  which  can  only 
be  extracted  with  difficulty,  and  always  with  injury;  and 
woollen  stuffs  also  very  soon  lose  their  absorbing  properties, — 
the  parts  most  exposed  to  the  action  of  warm  alkaline  liquor 
becoming  converted  into  a  kind  of  gummy  matter,  which 
deoxidizes  and  destroys,  at  each  operation,  a  certain  quantity 
of  blue ;  but  flock  wool,  on  the  contrary,  yields  the  color 
as  easily  as  a  sponge,  may  be  employed  with  water  less  alka* 
line  and  at  a  lower  degree  of  heat,  deteriorates  less,  and  does 
not  become  gummy.  Lastly,  the  waste  of  coloring  matter 
which  takes  place  when  cloth  is  employed  (amounting  to  at 
least  10  per  cent.)  is  avoided  by  the  use  of  flock  wool. 

The  process  for  preparing  blue,  by  the  use  of  flock  wool,  is 
the  same  as  when  woollen  stuffs  are  employed.  The  sulphate 
of  indigo  is  thrown  in;  the  acid  liquor  is  slightly  heated; 
and  the  flock  wool,  previously  cleansed,  is  put  in.  At  the 
expiration  of  half  an  hour,  or  thereabouts,  the  liquor  is  drawn 
fsS}  then  a  fresh  quantity  of  flock  wool  is  put  into  it;  and  so 
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on  until  the  wbole  of  the  eoloniig  matter  k  ibwrbeJ:  wtn 
flock  wool,  which  is  not  completd^  ntnnted  with  eolor,  m 
again  put  into  liqaor  in  which  there  is  still  sooie  eoknng 
matter  remaining.  Cold  water  is  poored  <m  the  flock  wool, 
to  cariy  off  the  acid  and  the  acduble  green  matter;  after 
which  the  wool  is  thrown  into  a  smallqoantih^of  warm  water, 
rendered  slightly  alkaline  by  the  add&on  or  pnfmh  or  aods^ 
and  well  stirred  therein ;  and  then  it  ia  pot  into  bagi^  bj 
means  of  wooden  shoveh^  and  pressed.  Hie  fiqoor  wUen 
rons  off  is  to  be  slightly  acidulated,  and  filtered  whilst  yet 
warm.  The  green  mattor,  insolaUe  in  an  add  sototiooy  le- 
maina  upon  the  filter;  and  the  soluble  Uae passes  throii|^  it 
in  a  pnnfied  state,  and  sufficiently  coooenlvated  to  solidify  in 
eooling.  This  operation  may  be  rqieated,  if  it  is  desired  to 
obtain  a  purer  bine. 

In  evaporating  at  a  low  temperatoR^  in£go  carmine  m^ 
be  obtained,  more  or  less  eoneentnted,  so^teUe  tx  dydng 
and  printing  on  doth,  and  for  the  prepuation  of  the  Yariows 
aolnble  blues  for  linen  painting,  ftc.  By  pndonged  nae,  flock 
wool  is  nltimately  rendered  nsdess  for  tne  purpose  of  pre- 
paring soluble  blue;  but  it  still  retains  all  its  lirtae  as  a 
nitrogenous  substance,  either  for  employment  as  manure  or 
for  manufacturing  prussiate  of  potash,  lie  acid  waters  nunr 
be  eoncentrated  and  used  in  the  manufacture  of  varions  sul- 
phates (copperas^  for  example),  <Mr  be  mixed  with  coleothar, 
in  order  to  produce,  by  caldnatioD,  the  fuming  sulphuric 
acid,  known  as  Nordhausen  add.  llie  patentee  states,  that 
he  does  not  intend  to  point  out  improrements  in  such  me- 
paration  of  blue,  of  sulpnuric  add,  of  sulphates,  ftc  ;  and  he 
does  not  daim  any  right  to  the  manufacture  of  these  matters. 
He  merely  wishes  to  indicate  that  the  blue,  extracted  by  his 
process,  can  be  used  for  obtaining  all  the  prodacts  which  hare 
for  their  base  the  sulphate  of  indigo,  and  to  point  out  the 
means  of  making  the  refuse  of  the  operation  useful. 

In  conclusion,  the  patentee  says, ''  I  limit  myself  to  claim- 
ing the  inyention  of  a  better  and  more  economiGal  process  or 
m^od  of  preparing  the  Saxony  blue,  and  of  extracting  easily, 
economically,  and  entirdy,  the  indigo  Uue  from  the  diioolving 
and  washing  waters  produced  in  the  manufcusture  of  indigo 
carmine,  and  other  soluble  blues ;  and  I  sum  up  this  process 
in  saying,  that  it  prindpally  consists  in  the  employment,  fiir 
this  purpose,  of  waste  wool,  and  particulary  flock  wool,  which 
combines  in  itself  all  the  necessary  properties.'^ — \IvgroUed 
June,  1851. 


[    74    ] 

INSTITUTION    OF    MECHANICAL    ENGINEERS, 

BIRMINGHAM. 

f(hnHmied  from  paffs  47S,  VoLxxxym^J 

The  reading  of  Mr.  Gibbons'  paper,  on  the  ventilaHon  of  mines, 
called  forth  the  following  inquiries  and  remarks : — 

Mr.  CUft  inquired  whether,  in  a  colliery  of  considerable  extent, 
Mr.  Gibbons  would  always  sink  the  shaft  at  the  extreme  outside, 
in  the  highest  point  of  the  strata,  for  draining  off  the  gas,  or  in 
the  centre  of  the  area,  so  as  to  have  the  work  lying  all  round  the 
shaft ;  and  whether,  in  a  large  work,  the  ahr-head  would  not  in 
some  part  have  to  descend  towards  the  shaft. 

Mr.  Gibbons  replied,  that  he  would  always  sink  the  shaft  at 
the  extremity  of  the  leork,  at  the  highest  point  of  the  coal  strata, 
so  as  to  drain  off  the  gas  from  the  whole  of  the  coal ;  and  he 
drove  the  air-heads  always  ascending  towards  the  shaft,  inter- 
secting the  coal  strata  every  fifteen  yards  with  vertical  passages, 
through  which  the  gas  was  constantly  drained  off  into  the  air- 
heads. 

Mr.  Cowper  wished  to  know,  if  the  shaft  was  sunk  at  the 
highest  point  of  the  strata,  how  the  water  was  carried  off? 

Mr.  Gibbons  explained,  that  where  it  was  required,  he  sunk  a 
water-pit  for  the  drainage  at  the  lowest  point,  so  as  to  drain  the 
water  from  the  lowest  point  of  the  strata,  and  the  ffos  from  the 
highest.  He  considered  that  5000  cubic  feet  of  air  per  minute 
were  more  than  sufficient  for  any  area  of  colliery  that  ought  to  be 
worked  by  one  pit,  provided  the  gas  was  previously  drained  from 
the  coal  in  the  manner  he  had  described. 

Mr.  Shipton  supposed  that  the  nearer  the  ventilating  chimney 
was  to  the  pit's  mouth,  or  the  shorter  the  horizontal  air-way  was, 
the  greater  would  be  the  ventilating  power. 

Mr.  Gibbons  said  he  found  that  made  little  difference, — the 
air-chimney  being  simply  a  continuation  of  the  air-head,  which 
was  already  horizontal  in  the  workings,  and  the  distance  to  the 
ventilating  chimney  being,  in  any  case,  quite  insignificant  in  com- 
parison to  the  length  of  the  air-head. 

The  Chairman  wished  to  understand  how  Mr.  Gibbons  was 
able  to  take  out  the  whole  of  the  pillars,  as  stated  in  his  paper, 
so  as  to  remove  the  whole  of  the  coal. 

Mr.  Gibbons  explained,  that  he  began  in  the  middle  of  the 
thickness  of  coal,  and  worked  the  upper  half  first,  commencing 
at  one  extreme  side  of  the  work,  and  driving  a  series  of  parallel 
roads,  about  thirty  yards  apart,  through  the  whole  extent  to  the 
opposite  side  of  the  area  of  coal  to  be  got ;  he  then  worked  back- 
wards from  the  extremity,  excavating  the  whole  of  the  upper 
thickness  of  fifteen  feet  of  the  coal,  and  taking  advantage  of  the 
superincumbent  weight  of  the  roof  to  bring  down  the  c^ ; — ^the 
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roof  continued  gradually  to  creep  down,  following  the  work,  and 
filling  op  the  excavated  space  that  was  left  behind.  The  upper 
half  of  the  coal  was  all  got  oat  by  these  means,  and  the  roof  all 
settled  down,  filling  np  the  space.  He  then  proceeded  to  work 
the  lower  half  in  a  similar  manner^  by  driving  a  fresh  series  of 
parallel  roads  at  the  bottom  of  the  coal ;-— commencing  at  the  same 
Une  as  that  from  which  the  upper  coal  had  been  worked.  The 
roof  was  found  to  be  settled  down  after  the  fiiU,  so  as  to  form  a 
new  roof  to  the  lower  workings,  qaite  firm  and  sound  enough  for 
the  purpose ;  the  first  air-heads  fell  in  gradually  with  the  pro- 
gress of  the  first  excavation,  being  no  longer  required ;  but  the 
communication  with  the  air-chimney  at  the  commencement  of 
the  work  remained  undisturbed ;  and  the  roof  was  left  so  porous 
after  the  fall,  that  the  gas  was  constantly  flowing  off  into  the  air- 
diiimney  from  the  lower  coal  workings,  as  readily  as  water  filters 
throfogh  a  bed  of  sand.  By  this  mode  of  working,  a  very  laree 
quantity  of  coal  per  day  could  be  got  at  one  pit :  it  was  omy 
limited,  indeed^  by  the  winding  power  available,  as  the  face  of 
the  work  could  be  extended  at  pleasure. 

Bir.  Slate  presumed,  from  Mr.  Gibbons'  paper,  that  the  pro- 
portion of  slack  obtained  was  less,  and  the  coal  more,  than  usiudly 
obtained  in  the  Staffordshire  pits. 

Mr.  Gibbons  said  he  did  not  obtain  any  more  slack  per  acre, 
but  a  much  greater  quantity  of  coal.  By  the  old  system,  they 
got  about  one-third,  and  left  two-thirds  of  the  coal ;  but  now  none 
was  left. 

Professor  Hodgkinson  remarked,  that  there  were,  no  doubt, 
great  difficulties  in  effectually  securing  the  object  discussed  in  the 
able  paper  read  by  Mr.  Gibbons.  When  so  great  an  amount  of 
matter  was  excavated  from  the  bottom,  there  must  be  a  propor- 
tionately great  settlement  in  the  ground  above.  In  the  neigh - 
bonriiood  of  Nordiwich,  Cheshire,  the  brine  melted  the  piUars 
that  were  left  in  the  salt  mines,  and  sinking  was  constantly  going 
forward ;  and  when  the  pillars  were  wasted  by  time,  the  whole 
ground  settled  down  together. 

In  reply  to  an  inquiry  from  Mr.  Adams  as  to  how — ^where 
a  coal  mine  was  situated  in  a  deep  valley — ^Mr.  Gibbons  would 
place  the  pit,  he  stated  that  he  woidd  drain  off  the  water  down- 
wards, ana  sink  a  shaft  at  the  upper  level  of  the  strata  to  drain 
off  the  gas. 

The  Chairman  said  there  could  be  but  one  opinion  upon  the 
able  manner  in  which  Mr.  Gibbons  had  brought  the  subject  of 
coal-mine  ventilation  under  their  consideration.  Of  late  years, 
the  many  fearful  and  frightful  accidents  which  had  occurred, 
owing  to  the  accumulation  of  gas  in  coal  mines,  had  rendered  the 
question  one  of  the  highest  importance,  and  any  person  who 
could  suggest  a  remedy  for  an  evil,  so  disastrous  in  its  conse- 
quence, would  prove  himself  the  friend  of  humanity.  Proper 
ventilation  appeared  to  be  the  only  remedy,  and  he  hoped  the 
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tzoellent  paper  that  had  bew  read  would  leoam^  not  onlf  hntk 
the  memben  of  the  InatitatioD»  b«t  from  the  poUic  geiiea%, 
that  Attention  which  it  so  jnatly  merited. 


The  following  paper,  by  Mr.  Joseph  BflastiT,  of  SmettNmi^ 
was  theki  read : — 

On  a  new  tnaehine/ifr  blooming  iron. 

The  pnipoee  of  tfau  machine,  which  hn  been  iareDted  aad 
patented  bv  Mr.  ^^eremtah  Brown,  is  to  perform  the  prooeeB  of 
Uooming  oie  iron  from  ^e  paddHng  finrnaoe,  wbieh  is  ■aualiy 
done  by  hammering,  mnd  in  some  instancee  by  eqneeiing^MM 
object  being  to  s^neeie  out  the  dnder  from  tile  puddled  baH,  and 
to  oompieas  die  mm  into  a  fbrm  rewly  fbr  ToUiBg  into  a  baiv 
which  18  done  at  the  nme  heat. 

The  machine  ia  shewn,  in  aeelioDal  eterafemn^  m  Tlale  i*,  aa 
&^.  16  and  17.  It  consiats  of  three  Inge  cKoentrfe  roils  m^  ^  a 
placed  horizontally  in  the  strong  hobters  dy  i^'-Hhe  eentresof  die 
loUs  bdng  ataunged  in  a  triangohr  posidon,  and  the  iiottom  toil 
e,  nearly  oentoal  between  the  two  top  rolls  a,  h.  ThiBse  rcdls  ail 
rotate  in  the  same  direction,  as  shewn  by  the  arrows,  femd  ate 
^hiven  by  a  centre  pinion  e,  (fig.  17»)  worldnglnto  diree  padoiiB 
of  equal  sisey^/^  fixed  on  die  roll  spindles :  ill  die  present  ma^ 
chine,  die  driving  power  is  applied  dinsct  to  the  bottom  toB,  by 
means  of  a  large  wneel  on  its  shaft,  for  the  conTenience  of  cairy^ 
ing  the  main  shaft  under  die  floor ;  but  it  could  be  vpphed  to 
the  centre  pinion,  if  preferred.  The  rolls  are  cast  bMSl  with  their 
journals^  h^e  ordinary  roHs,  and  are  driven  in  the  mmal  manner. 

The  roll-Au;es  are  16  inches  bng;  and  the  bottom  rcdi  iiaa 
strong  flanges  at  each  end,  8  inches  deep,  between  which  the  two 
upper  rolls  work  {  the  object  of  these  flanges  is  to  upset  or  ooni* 
press  the  ends  of  the  bloom,  as  the  iron  in  die  operation  is  ehm* 
gated,  and  the  ends  are  forced  i^auiat  die  flanges,  which  malceS 
them  square  and  sound ;  as  shewn  by  die  specimen  of  a  Uoom 
exhibited  to  the  meeting.  The  top  roll  a,  has  «  large  hollow  in 
which  the  puddled  ball  t,  is  placed  by  the  puddler ;  and  this  roH 
carries  the  oall  round,  and  drops  it  mto  the  space  between  the 
diree  rolls,  as  shewn  at  fig.  17,-^thi8  space  being  at  that  moment 
at  its  largest  capacity.  The  three  projecting  points  k^kyk,  of 
the  rolls  immediately  impinge  upon  die  bal^  and  compress  it 
forcibly  on  the  three  sides ;  and,  giving  a  rotadne  medon  to  the 
ball  at  the  same  time,  thfey  have  a  very  powerful  Kneading  aotion 
upon  the  iron,  squeezing  out  the  cinder  very  effi^ctuaUy,  whidt 
flows  freely  away  down  each  side  of  the  bottom  nA.  The  space 
between  the  rolls  gradually  contracts,  from  the  elcentric  or  spind 
form  of  die  rolls, — ^dieteby  maintaining  an  increasing  compressioa 
on  the  iron  on  all  sides  and  the  endt,  until  it  is  liberated  by  die 
points  hiyk  simoltaiieously  passing  dib  bl6om  ei,  whidi  fidls 


down  in  tliecUrectim  of  the  iiivow,  and  b  diiehmid  ftwn  the 
mBchiiie  nt  the  mme  moment  tiiat  anotlior  ball  is  cupped  in  iit 
Uie  top  of  the  machine.  The  projecting  teeth  on  the  surface  of 
the  rolls  assist  this  action,  by  seizing  hold  of  the  iron  and  knead- 
ing into  it  as  it  rotates.  These  teeth  gradually  diminish  in  pro- 
jectftMi,  the  last  portion  of  each  roll  being  plain ;  and  the  bloom 
18  consequently  turned  out  in  a  smoo&  compact  form.  The 
space  between  the  flanges  of  the  bottom  roll  is  widened  for  a 
short  distance  beyond  the  point  /,  for  the  purpose  of  allowing  the 
bloom  to  drop  out  readily,  and  for  admittmg  the  ftesh  baU. 

Provision  is  made  to  prevent  risk  of  breaking  the  rolls  by  any 
Bnuaual  size  of  ball  being  put  in,  by  means  of  the  two  la^  triple*^ 
threaded  screws  n,  n,  which  bear  upon  the  journals  of  one  of  the 
lolls  6.  A  small  pinion  on  the  head  of  each  of  these  screws  works 
into  a  large  pinion  fixed  between  them,  which  has  a  horizontal 
lever  fixed  to  it,  carrying  a  balance  weight  at  the  end.  This  weight 
eauses  a  constant  equal  pressure  of  the  roll;  and  in  the  case  of 
BSkj  ball  of  extra  size  being  put  into  the  madiine,  the  screws  yield 
by  turning  back  and  lifting  the  weight  to  the  extent  that  may  be 
required ;  so  that  a  large  ball  will  be  worked  with  the  same  pres- 
anre  and  in  the  same  effective  manner  as  the  smaller  sizes.  A 
ooatinual  supply  of  water  is  run  on  to  all  the  journals  throughout 
the  machine,  which  prevents  any  possibility  of  the  journals  h^ 
earning  hot,  even  when  the  machine  is  in  constant  work. 

The  advantages  derived  firom  this  machine,  are  stated  to  be— « 
]«l*  The  saving  of  time  effected  in  the  operation ;  as  the  m»* 
chine  makes  five  revolutions  per  minute,  and  turns  out  five 
Uooms  in  that  time ;  and  consequently  each  bloom  is  only  12  se- 
conds, instead  of  from  60  to  80  seconds  (the  time  required  in  the 
usual  process  of  hammering):  the  iron  from  the  machine  is  there^ 
fott  passed  through  the  bfu^  rolls  at  considerable  greater  heat  than 
thai  from  the  hammer,  and  b  consequently  softer  and  better 
worked  in  that  process. 

2nd.  The  saving  of  expense  in  manufSsMsture;  as  the  machine  is 
adf-aeting^  and  requires  no  men  to  attend  the  workine ;  whereas, 
the-  hammer  requires  an  experienced  hammer-man  in  idl  instances, 
aisd  sometimes  two,  depending  on  the  number  of  furnaces  the 
hammer  has  to  work  for ;  and  these  men  are  entirely  dispensed 
with  by  the  machine  being  self-acting.  An  endless  chain  is  also 
being  added  to  the  machine,  working  in  an  inclined  direction 
from  the  lower  side  of  the  bottom  roU,  for  the  purpose  of  catch" 
ing  the  bloom  as  it  faUs  from  the  machine,  and  carrying  it  up 
direct  to  the  bar  rolls  without  any  manual  labor.  In  consequence 
<rf  the  machine  turning  out  five  or  six  blooms  in  the  same  time 
that  one  bloom  is  completed  by  the  hammer,  it  is  capable  of  work- 
ing for  a  much  larger  number  of  furnaces,  indeed,  for  as  many 
furnaces  as  can  be  placed  within  a  convenient  distance  for  work- 
ing. Another  advantage  resulting  from  this  circumstance  is, 
that  the  puddlers  are  never  liable  to  be  Icept  waiting  for  their 
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&t  Mr.  Beaaley'a  worka^  and  taw  many  blooma  Biade  by  it;  and 
all  equal  lo  the  sample  exhibited ;  ho  ahonld  say  thai  m  apeci- 
mena  of  iron  produced  were  fair  Bpecimeiia  of  the  kfm  made ;  and 
his  impreasion  was  that  he  never  aaw  iron  turned  oot  more  per- 
fectly. The  operation  of  the  maehine  wtm  very  aatiafiaetovy ;  and 
it  vaa  important  for  the  blooma  to  be  all  worked  in  a  uniform 
manner,  and  made  of  even  surface. 

Mr.  Siemena  said  he  had  tried  an  ezperimettt  to  aacertain  the 
comparative  power  required  to  work  the  machine  and  the  ordinary 
hammer,  by  taking  the  indieator  diagrams,  exhibited  to  the  meet- 
ing, of  tiie  power  of  the  engine  when  working  withottt  any  load, 
and  then  the  power  when  chiving  the  machine  alone,  and  when 
driving  the  hammer  alone.  The  indicator  diagrams  were  taken  at 
varioua  periods  of  the  revolution  of  ibe  machine,  to  ascertain  the 
average  power ;  as  the  power  exerted  at  tho  commencement  of  the 
revolution  appeared  to  be  very  small,  and  it  was  mainly  concen- 
trated at  the  last  portion.  The  average  power  of  the  engine  was 
increased  about  4-horse-poww  whilst  the  machine  was  working, 
and  about  6-horse-power  by  the  hammer;  but  as  the  former 
power  was  in  action  for  only  12  seconda  in  the  operation  of 
blooming,  and  the  latter  was  60  to  80  seconds  in  action^  the 
total  comparative  power  in  the  two  cases  would  beaa  48  (4  x  12) 
to  420,  (6  X  70),  or  as  1  to  9, — shewing  the  power  absorbed  by 
the  hammer  to  be  nine  times  as  great  as  that  by  the  machine. 
This,  however,  m^ht  require  some  correction*  on  account  of  the 
momentum  of  the  engine  fly-wheel,  from  some  power  being  eivea 
out  at  the  moment  by  its  velocity  being  retarded ;  he  could  not 
detect  any  loss  of  vdocity  in  the  present  case ;  but  a  more  accu- 
rate measure  might  be  obtained  of  any  differential  velocity ;  and 
he  hoped  to  have  an  opportunity  of  making  a  more  complete 
trial  of  the  comparative  power  of  the  machine  and  the  hammer. 

The  Chairman  inquired  whether  there  was  not  danger  that  the 
machine  would  lap  up  more  cinder  in  the  iron  than  was  usually 
the  case  in  the  common  process  of  hammering. 

Mr.  Beasley  said  there  was  not  any  danger  of  it ;  and  he  con- 
sidered it  was  impossible,  from  the  action  of  the  machine,  that 
any  cinder  could  be  lapped  up  in  the  iron ;  as  there  was  no  possi- 
bility of  a  jportion  of  the  iron  getting  lapped  over  in  the  procesa 
and  enclosing  some  of  the  cinder  in  a  pocket  or  hollow,— -which 
was,  however,  the  case  occaaionaUy  with  the  hammer. 

Mr.  Walker  remarked,  that  there  were  traces  of  cinder  in  the 
specimens  of  iron  from  the  machine ;  and  he  thought  there  must 
be  some  portions  of  cinder  lapped  np  in  the  process.  He  did  not 
think  the  machine  would  be  so  effective  as  the  hammer  in  extract- 
ing the  cinder  from  the  ball ; — ^besides  which,  the  hammer  was  a 
good  test  for  the  quality  of  the  iron. 

Mr.  Cowper  said  he  Lad  carefully  observed  the  working  of  the 
machine,  and  considered  its  action  was  very  perfect.  The  iron 
was  subject  to  an  enormous  pressure ;  and  he  was  decidedly  of 
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opinion  that  no  cmder  was  lapped  up  in  it.  He  did  not  mean  to 
aay  tliat  the  machine  pnidncea  better  iron  than  the  hammer,  but 
It  was  at  least  qoite  as  good. 

Mr.  R.  Wilfiiuns  observed,  that  if  iron  was  imperfectly  pnddled» 
Iho  hammer  would  knock  it  to  pieces,  and  shew  the  defect  in  the 
^nalitv  of  the  iron  ;  but  he  thoaght  the  machine  would  roll  the 
iron  all  np,  whether  good  or  bad.  He  was  of  opinion  that,  from 
the  roHing  action  of  the  machine,  die  cinder  woald  be  lapped  up 
tn  the  iron. 

Mr.  Beaslej  said,  it  was  found  that,  if  the  iron  was  not  pro* 
perly  wcrked,  or  was  *^  green"  iron,  it  was  shewn  at  once  by  the 
iBiadkine  tearing  it  to  pieces,  although  in  other  squeesers  it  might 
olill  be  wrapped  up  into  a  ball. 

Mr.  R.  Williams  considered  the  cost  of  the  machine,  and  ex- 
pense of  keeping'itin  repair,  would  be  an  important  consideration, 
and  questioned  whether  it  would  not  be  habie  to  accident  and 
stoppage,  from  its  complicatiofn,  compared  to  the  hammer.  He 
ttiought  the  different  sizes  of  balls  would  not  be  equally  well 
irorked,  as  they  were  with  the  hammer. 

Mr.  Beasley  replied,  that  the  machinery  was  precisely  similar 
and  not  more  complicated  than  the  ordinary  roDs,  and  no  more 
liable  to  go  wrong.  This  machine  had  been  working  four  months 
withoot  acadent,  except  one  #hieh  was  from  a  defect  in  the  ori- 
gnul  moke ;  and  ho  oonaidered  it  wss  decidedly  less  liable  to 
stoppage  and  delay  than  the  hammer.  It  was  not  intended  to  do 
away  with  the  hammer  idtogether ;  bnt  when  larger  sixes  of  iron 
were  required,  larger  machines  might  be  constructed  for  such  a 
iwrpostw  The  machine  was  suitable  for  all  the  ?arioas  sizes  of 
vok  in  ordinary  work,  by  uasng  the  r^ulating  screw. 

Mr.  Siemens  thought  the  machine  would  work  and  last  well, 
fipons  the  small  power  reqaiored  to  keep  it  in  operation. 

Mftf  Stato  owerred^  tlMt  the  machine  possessed  an  ad?antage 
in  beng  drifon  without  the  heavy  cams  and  driving  power  re- 
quired for  the  hanmier. 

Mr.  Beasley  said,  he  bad  never  seen  a  bloom  from  the  haminer 
petlbetly  free  firom  dnder  in  the  regular  work ;  and  those  pro- 
duced by  tho  machine  were  decidedly  more  1^  from  cinder  tfanui! 
those  produesd  by  tfaof  hammer,  and  they  never  hod  any  hollow 
in  the  bock  of  the  iron. 

Mr.  B.  wiUmms  remarked,  that  rdled  iron  was  generally  con- 
sidered Inferior  to  hammered. 

Mr.  Beasley  replied,  that  the  process  performed  by  the  machine 
Was  vary  different  to  that  of  rolling,  from  the  action  of  the  three 
snifiMies^-^he  referred  to  the  samples  exhibited,  to  shew  the 
superior  quality  of  the  iron  produced. 

Mr.  Slate  obeerved,  that  sudi  specimens  were  not  a  true  test  $— ^ 
it  depended  grcatly  upon  how  they  were  broken. 

Prolessor  Hodghinson  said,  he  had  better  acquointanoe  with  the 
strength  of  irott  tfam>  to  process  cf  manufacture ;  he  hadat  first 
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rather  strong  prejudice  against  lb«  iMweUne ;  he  did  not  Uunlc  it 
was  exactly  the  nght  mode  in  which  to  get  rid  of  the  cinder ;  and 
it  appeared  to  him  likely  to  lap  up  some  of  the  cinder ;  but  he 
thought  the  objections  he  at  first  entertained  were  considerably 
lessened :  the  samples  of  iron  from  the  machine,  he  must  say, 
looked  remarkably  well. 

The  Chairman  observed,  that  the  merit  of  the  machine  depended 
upon  the  relative  quality  of  the  iron  produced,  and  there  appeared 
a  difference  of  opinion  upon  that  subject.  It  was  desirable  that 
this  point,  as  well  as  the  cost  of  the  different  processes,  should  be 
ascertained,  and  laid  before  the  Institution ;  and  he  therefore 
suggested  that  the  inquiry  and  experiments  should  be  further 
pursued,  and  the  results  reported  to  a  future  meeting. 


Wint  of  ItotentK 


That  hoM  passed  the  Great  Seal  of  IRELAND,  from  the  2n4 
May  to  the  \7th  June,  1851,  inchuive. 


To  Gaetan  Kossovitch,  of  Myddleton  Square,  in  the  county  of 
Middlesex,  Gent.,  for  improvements  in  rotatory  engines, — ^being 
a  foreign  communication. — Sealed  2nd  May. 

Henry  Crosley,  of  the  Grove,  Camberwell,  in  the  county  of  Sur- 
rey, engineer,  for  certain  improvements  in  the  mode  or  modes, 
method  or  methods,  of  manufacturing  raw  sugar  from  beet- 
roots ;  and  in  preparing  such  roots  for  that  purpose ;  and  in 
obtsining  saccharine  matters  from  such  roots  when  prepared, 
or  in  a  raw  state ;  and  in  the  machinery  and  apparatus,  and 
combination  or  combinations  thereof,  applicable  for  that  pur- 
pose ; — part  of  which  modes  or  methods,  and  also  part  of  the 
machinery  and  apparatus,  with  certain  adjuncts  and  combina- 
'  tions,  are  applicable  to  the  refining  of  beet  and  other  sugar,  and 
for  other  useful  and  manufiscturing  purposes. — Sealed  6th  May. 

John  Gwynne,  of  Lansdowne  Lodge,  Netting  Hill,  in  the  county 
of  Middlesex,  merchant,  for  improvements  in  machinery  for 
pumping,  forcing,  and  exhausting  of  steam  fluids  and  gases ;  and 
in  the  adaptation  thereof  to  producing  motion  to  the  saturation, 
separation,  and  decomposition  of  substances, — being  a  foreign 
communication. — Sealed  17th  May. 

James  Hamilton,  of  London,  engineer,  for  improvements  in 
machinery  for  sawing,  boring,  and  shaping  wood. — Sealed 
22nd  May. 

William  Beckett  Johnson,  of  Manchester,  in  the  county  of  Lan- 
caster, manager  for  Messrs.  Ormerod  and  Son,  engineers,  for 
certain  improvements  in  steam-engines,  and  in  apparatus  for 
generating  steam ;  such  improvements  in  engines  being  whoU  y. 
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cr  in  party  applieable  wiiere  other  vapoms  or  gaaet  are  lued  as 
the  HkotiTe  power. — Sealed  10th  June. 
Adolphua  (Miver  Harris,  of  High  Holbom,  in  the  county  of  Mid- 
dleaa,  {^oaophical  inetmment  maker,  for  improTementa  in 
banHaeterty — being  a  foreign  eommnnication. — Sealed  10th 
Jnne. 


mat  or  itotnttK 

OrmUed/or  SCOTLAND,  mibsequeiU  to  22nd  May,  1851. 


To  John  Ghrynne,  of  Lansdowne-lodge,  Notting-hill,  in  the  connty 
of  Middlesex,  merchant,  for  improvements  in  machinery  for 
pumping,  forcing,  and  exhausting  of  steam  fluids  and  gases, 
and  in  the  adaptation  thereof  to  producing  motion,  to  the 
aatuzation,  separation,  and  decomposition  of  substances, — ^being 
a  communication. — Siraled  28th  May. 

Charles  Hardy,  of  Lowmoor,  Yorkshire,  engineer,  for  certain  im- 
provements in  the  manufacture  of  scythes^ — ^being  a  communi- 
cation.—Sealed  30th  May. 

'William  GMdes,  of  Glasgow,  dyer,  for  certain  improvements  in 
the  production  of  ornamental  fkbrics. — Sealed  6th  June. 

John  Mac  Nab,  of  Midtown-field,  Benfrewshire,  bleacher,  for  cer- 
tain improvements  in  stretching  and  drying  textile  fabrics  or 
materials,  and  in  the  machinery  or  apparatus  employed 
theron. — Sealed  16ih  June. 

Isaac  Haxlehurst,  of  Marton,  parish  of  Dalton,  counly  of  Lancas- 
ter, steel  refiner,  for  certain  improvements  in  the  manufacture 
of  iron. — Sealed  16th  June. 

Frederick  Grace  Calvert,  of  Manchester,  professor  of  chemistry, 
for  a  new  apphcation  of  certain  fluids  for  manufacturing  ex- 
tracts, appucable  to  the  processes  of  dyeing,  printing,  and 
tanning,  and  in  the  apparatus  connected  therewith. — 'Sealed 
18th  June. 

WiDiam  Beadon,  Jun.,  of  Taunton,  for  improvements  applicable 
to  the  roofing  of  houses,  buildings,  and  other  structures. — 
Sealed  19UiJune. 

James  Hartley,  of  Sunderland,  for  improvements  in  the  manufkc- 
ture  of  glass. — Sealed  19th  June. 

Geoige  Robins  Booth,  of  London,  engmeer,  for  improvements  in 
the  manufiMsture  of  gas. — Sealed  19th  June. 

Heni^  Graven  Baildon,  of  Edinburgh,  for  improvements  in 
writing,  printing,  or  marking  letters,  characters,  or  figures, 
upon  paper,  parchment,  or  other  material  properly  prepared 
fbr  that  purpose. — Sealed  19th  June. 

Christopher  Nickels,  of  York-road,  Lambeth,  for  improvementa 
in  the  manufacture  of  woollen  and  other  fabrics. — Sealed  19th 
June. 


84  Ne»  PeUnlt9  Sealed. 

Alexia  Deiemer,  of  RadoHC^  eovnty  cf  Lsncaater,  citil  engineer, 
for  oeruia  improvemente  m  the  application  ti  coloring  matter 
to  linens,  cottona,  silk,  woollen,  and  other  ftJirics,— and  to 
linen,  cotton,  silk,  woollen,  and  other  weft ;  and  also  in  ma- 
chinery or  iq»panitiui  for  theae  parpoaea.--Bealed  t9th  Jnne. 
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To  Thomas  Parker,  of  Jjeeda,  in  the  eonnty  of  York,  broker,  for 
improTements  in  machinery  for  opening,  deaning,  and  prepar- 
ing fibrous  substances ;  and  for  mannfkctnring  fohed  fhbiics. 
Sealed  drd  June — 6  monliis  for  inrolment. 

John  Hopldnson,  of  Oxford-street,  in  the  county  of  Middlesex, 

Eiano-forte  manufacturer,  for  improrements  in  piano^fortei^ — 
eing  a  communication.    Sealed  drd  June, — 6  months  for  in- 
rolment. 

William  Bridges  Adams,  of  Adam-street,  Adelphi,  in  the  eefnnty 
of  Middlesex,  engineer,  for  certain  improyements  in  the  con- 
struction of  road^  and  ways  for  the  transit  of  passengers,  of 
materials,  and  of  goods ;  also  in  buildings,  and  in  bridges,  and 
in  locomotiye  engines,  and  carriages ;  parts  of  which  improre- 
ments  are  applicable  to  other  like  purposes.  Sealed  3rd  June — 
6  months  for  inrohnent. 

Cornelius  Alfred  Jaquin,  of  New-street,  BSshopsgate,  mechanist^ 
for  improvements  in  the  manufacture  of  nails,  pins,  tacks» 
screws,  and  other  similar  articles.  Sealed  3rd  Jnne — 6  months 
for  inrolment. 

Isaac  Hazlehurst,  of  Marton,  in  the  parish  of  Dalton,  in  the 
county  of  Lancaster,  steel  refiner,  for  certain  improvements  in 
the  manufiicture  of  iron.  Sealed  3rd  June^^6  months  fbr  in- 
rolment. 

James  Banister,  of  Birmingham,  in  the  county  of  Warwick,  brasa- 
founder,  for  improvements  in  the  manufacture  of  metallic  tubes 
for  steam  boilers  and  other  uses.  Sealed  7th  June— 6  months 
for  inrolment. 

Robert  Alexander  Kennedy,  of  Mandbester,  cotton  spinner,  for 
improvements  in  machinery  applicable  to  ensines  for  cardhig 
cotton  and  other  fibrous  substances.  Sealed  10th  June — 6 
months  for  inrolment. 

l^niliam  Henry  Fox  Talbot,  of  Laycock  Abbey,  Chippenham,  in 
the  county  of  Wilts,  for  improvements  in  photograpny.  Sealed 
12th  June — 6  months  for  inrolment. 

John  Emanuel  Lightfoot,  of  Broad  Oak,  Accrin^n,  in  the  cotinty 
of  Lancaster,  calico  printer,  and  James  Higgin,  of  Coburg- 
terrace,  Manchester,  chemist,  for  improvements  in  treating  and 
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preparing  teMm  coloriiig  nuttera^  to  be  used  in  dyeing  and 
printing.     Sealed  12th  June — 6  months  for  inrolment. 

Frederick  Grace  Calv^  of  Manchestery  chemiat^  for  a  new  ap- 
plicatioa  of  oertain  flnida  for  mannfactoring  extracta  applicable 
to  tbe  proceaaea  of  dyeing,  printing,  uid  tanning ;  and  in  the 
i^parataa  connected  therewith.  S^ed  12th  June — 6  months 
for  inrolment. 

John  Chatterton,  of  BirmiQ^^bava,  agent,  for  certain  improvements 
in  protectina;  insulated  electro-telegraphic  wires ;  and  in  the 
methods  and  machinery  nsed  for  die  purpose.  Sealed  12th 
Jane — 6  months  for  inrolment. 

William  Birkett,  of  Bradford,  in  the  county  of  York,  agent,  for 
improYcmenta  in  obtaining  soap  firom  wash  waters.  Seded 
12th  June — 6  months  for  inrolment. 

Felix  Charles  Victor  Leon  Levacher  d'Urcle,  of  Paris,  France, 
farmer,  for  improvements  for  increasing  the  produce  of  autumn 
wheat.     Sealed  12th  June — ^6  months  for  inrolment. 

Bdward  Lyon  Berthon,  of  Fareham,  in  the  county  of  Hants,  clerk. 
Master  ci  Arts,  for  improvements  in  boats  and  in  instruments 
for  sounding  and  indicating  the  rise  and  fall  and  rate  of  currents. 
Sealed  12th  June— 6  months  for  inrolment. 

Jamea  Hinks,  of  Birmingham,  in  the  county  of  Warwick,  manu- 
fiicturer,  for  certain  improvements  in  the  construction  of  me- 
tallic reels  for  winding  cotton,  silk,  and  other  threads ;  and  in 
machinery  for  making  the  same.  Sealed  14th  June — 6  months 
for  inrolment. 

Prosper  Durand,  of  Bue  Maragrand  18,  Paris,  merchant,  for  im- 
provements in  communicating  intelligence.  Sealed  1 7th  June, 
6  months  for  inrolment. 

Thomas  Crook,  of  Preston,  in  the  county  of  Lancaster,  manufac- 
turer, and  James  Mason,  of  Preston,  aforesaid,  warper,  for 
oertain  improvements  in  looms  for  weaving.  Seal^  17th 
June — 6  mont}is  for  inrolment, 

Francis  John  Swaine  Hepburn,  of  Notting  Hill  Terrace,  in  the 
county  of  Middlesex,  Captain  H.  P.,  unattached,  for  improve- 
ments in  the  manufacture  of  carriages  and  other  vehicles. 
Sealed  1 7th  June — 6  months  for  inrolment. 

Godfrey  Ermen,  of  Manchester,  cotton  spinner  and  manufacturer, 
for  certain  improvements  in  the  method  of  and  apparatus  for 
finishing  yams  or  threads.  Sealed  17th  June — 6  months  for 
inrolment. 

John  Machin,  of  Stockport,  in  tiie  county  of  Chester,  manufac- 
turer of  boots  and  shoes,  for  certain  improvements  in  boots 
and  shoes.     Seided  17th  June — 6  months  for  inrolment. 

Richard  Fletcher,  of  Blackdowns  Farm,  in  the  county  of  Glouces- 
ter, farmer,  for  an  improvement  iu  obtaining  motive  power. 
Sealed  21st  June — 6  months  for  inrolment. 
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CELESTIAL  PHENOMENA  por  July,  1851. 


D.  H.    M. 

1  Clock  before  the  (p  dm.  2Ss. 

—  ]>  rises  6h.  lim.  M. 

—  ^  pass  mer.  2h.  I7ni.  A. 

—  ]>  sets  I  Oh.  8m.  A. 
14    0  ]>  in  Perigee 

14  46  0  in  Apogee 

2  8  26  It' >  second  sat.  will  em. 

4  14  18  9  in  the  ascending  node 

5  Clock  before  the  Q  ^m*  ^ 

—  D  rises  llh.  8dm.  M. 

— >       D  pass  mer.  5h.  58m.  A. 

—  ]>  sets  1  lb.  59m.  A. 

9  44  !(.  in  coi^.  with  the  D  diff.  of  dec. 

4.  9.  8. 
11     8   ]>  in  Q  or  first  quarter 

6  8  51  1^  in  a  with  the  Q 
9    8  54   9  in  Penhelion 

10  Clock  before  the  0  4m.  56s. 

—  D  rises  5h.  45m.  A. 

—  D  pass  mer.  lOh.  5m.  A. 

—  D  sets  lb.  4dm.  M. 

12  D  eclipsed  in  vis.  at  Greenwich 

18    7  14  Ecliptic  oppo.  or  Q  full  moon 

14  Occnl.  20  Capri,  im.  8h.  84m. 

em.  9h.  19m. 
9  28  It's  first  sat  will  em. 

15  Clock  before  the  0  5m.  888. 

—  ]>  rises  9h.  86m.  A 

—  D  pass  mer.  Ih.  29m.  M. 

—  D  sets  5h.  58m.  M. 

5  88   §  in  sup.  coig.  with  0 

16  Mercury  R.  A.  7h.  45m.  dec. 

22.  51.  N. 

—  Venus  R.  A.  6h.  12m.  dec.  28. 

6.  N. 
•^      Mars  R.  A.  8h.  58m.  dec.  19. 
41.  N. 

—  VesU»  R.  A.,  16h.  48m.  dec.  19. 

29.  S. 

—  Juno,  R,  A.,  16b.  58m.  dec.  4. 

56.8. 
— -      Pallas,  R.  A.,  2h.  43m.  dec.  0. 
4.8. 

—  Ceres   R.  A.,  4h.  55ni«  dec.  19. 

47.  N. 
— -      Jupiter  R.  A.,  I2h.  57m.  dec.  4. 
i5.S. 


D. 

16 


17  10 
19  11  52 
20 


21 

7  88 
53 

10  89 
22  19  12 
28     5  S5 

20  58 

24 
25 


26  20  14 

27 

4  12 

18  52 

28 

2  8 

8  11 

4  15 

2  40 

29 

8  11 

14    0 


Saturn  R.  A.,  2h.  8m.  dec.  10. 

22.  N. 
Urmnus  R.  A.,2h.  8b.  dec  12. 
26.  N. 

Mercury  pass  mer.  Oh.  IObu 
Venus  pass  mer.  22h.  89m. 
Mars  pass  mer.  20h.  17m. 
Jupiter  pass  mer.  5h.  21m. 
Saturn  pass  mer.  18h.  80m. 
Uranus  pass  mer.  18h.  dOm. 
D  in  Apogee 
§  greatest  heL  lat.  N. 
Clock  before  the  0  5m.  58s. 
]> rises  llh.  21dl  A. 
]>  pass  mer.  5h.  7m.  M. 
Dseto  llh.  23m.  M. 
Occul.  s  Ceti,  im.  iSh.  14m.  em. 

12b.  40III. 
^  inoonj.  with  the  ]>  diff.  of  dec. 

5.  2.  N. 
T^  in  co^j.  with  the  ]>  diff.  of  dec 

2.  58.  N. 
D  in  D  or  last  quarter 
Vesta  stationary 
$  in  the  ascending  node 
^  in  co^j.  with  the  ]>  diff.  of 

dec.  8.  48.  N. 
Occul.  m  in  Tauri,  im.  ISh.  58m. 

em.  14h.  50m. 
Clock  before  the  0  6m.  lis. 
J^  rises  Ih.  5m.  M. 
D  pass  mer.  9h.  2m.  M. 
]>  sets  5h.  8m.  A. 
Occul.  X  *  Ononis,  im.  18h.  24m. 

em.  14h.  12ra. 
P  in  conj.  with  the  }>  diffl  of  dec 

1.  6.  N. 

in  D  with  the 

in  a  with  the 

partial  eclipse 
Begins 

Greatest  phase 
Ends 

Ecliptic  conj.  or  %  new  moon 
^  in  conj.  with  the  ]>  diff.ofdec 

0.  86.  S. 
)  in  Perigee 
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No.  CCXXXVI. 


THE  INDUSTRIAL  EXHIBITION. 

6EI^BAL:  rehasks. 

It  would  seem  to  be  a  misfprtune  peculiar  to  wciteatBythat, 
wliatever  the  subject  thej  mny  take  in  hsiud,  it  ean  aeldoDi 
be  satiflfactorily  treated  in  tbe  space  originally  aasigued  it; 
the  tendeney  being  for  the  subject  to  grow  as  the  work  pio- 
oeeda.  An  author  may  havet  his  design  never  so  clear  m  his 
mind^  even  to  the  mapping  out  of  the  various  chapters,  and 
sectbns of  his  book>— but  no  sooner  doeshe fairlv set  to  iirork, 
than  the  inatter  for  the  first  chapter  requires  subdivision  and 
expansion,  and,  in  Uke  manner,  for  the  elucidation  of  all  his 
important  points,  various  details  become  necessary :  in  faet>  he 
ia  lodcy  if  a  host  of  6*esh  notions  do  not  rush  upon  him^  and 
struggle  for  a  plaoe  upon  his  pages.  In  the  task  which  we 
have  undertaken,  and  which^  iat  the  oalset,  we  truly  enough 
termed  Herculean,  we  find  ourselves  thus  beset — ^there  is,  in 
fiMty  lull  occupation  for  a  long  life  to  accomplish  for  every 
branch  of  industry  indicated  in  the  Exhibition,  what  we  have 
really  undertaken  for  a  few  of  the  most  important.  Up  to  the 
present  time  the  Exhibition  is  most  imperfectly  noted  in  the 
Official  Catalogue,  and  the  part^  of  the  IllustnM^  Catalogue 
already  completed  are  little  more  than  the  shilling  book  am« 
plified  by  the  occasional  insertion  of  exhibitors'  advertisements 
in  the  body  of  the  wiMrk^  set  off  by  borrowed  woodcuts  :  the 
completion  of  this  series,  in  the  style  in  which  it  has  been 
b^pm,  together  with  the  pubUcation  of  the  praiseworthy  little 
handbooks  of  Mr.  Hunt,  are  all  that  may  be  expected  from 
official  sources.  Now,  we  think  that  the  very  imperfections 
of  these  works  is  a  presumptive  proof  of  the  practical  im- 
possibility of  treating,  with  any  amount  of  intelhgibility,  in  a 
moderate  compass,  the  various  branches  of  manufactures  dis- 
played or  inoicated  in  the  €hreat  Exhibition ;  the  rational 
course,  therefore,  for  us  to  pursue  is,  to  continue  to  lay  before 
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RAW  MATERIALS. 

From  what  was  pretioasly  stated  concerning  the  imparities 
which  exist  in  erode  coai-gas,  it  must  be  evident  to  those 
conversant  with  the  principles  of  chemistry,  that  these  im- 
parities can  never  be  thoroughly  reinoved  by  any  single 
agent,  for  some  of  them  possess  affinities  diametrioally  oppo* 
site  to  the  others.  Thus,  any  means  employed  to  abisorb 
carbonic  acid  and  salphnretted  hydrogen  gases  would  leave 
the  ammonia  free ;  whilst  an  agent  capable  of  combining  with 
the  latter  would  not  at  all  affisct  the  former  imporitieB. 
Hence,  the  process  of  coal-gas  purification,  as  now  carried  on 
at  the  best  gas  works,  is  divided  into  two  distinct  parts.  By 
one  of  these  the  whole  of  the  ammonia  and  a  portion  of  the 
carbonic  acid  and  sulphuretted  hydrogen  are  taken  nmvf, — 
by  the  other  the  remainder  of  the  carbonic  acid  and  sul- 
phuretted hydrogen  are  totally  removed;  so  that  the  gas 
tdtimatel}^  passes  forth  to  the  consumer  free  from  all  cOntami- 
natioA,  either  by  ammonia,  carbonic  acid,  or  salphnretted 
hydrogen  gas.  And  the  absence  of  these  impurities  may  at 
any  time  be  demonstrated  by  applying  the  following  simple 
tests : — Litmus  paper,  slightly  reddened  by  an  add,  will  un- 
dergo no  change  when  held  for  a  few  minutes  in  a  carrent  of 
the  gas;  this  proves  the  absence  of  ammonia,  for  otherwise 
the  paper  would  become  blue.  Paper,  dipped  into  a  solution 
of  the  acetate  of  lead,  and  held  in  a  current  of  the  gas,  will 
remain  white;  which  shews  that  the  gas  is  destitute  of  sul- 
phuretted hydrogen,  as,  under  contrary  circumstances,  it 
would  assume  a  deep  brown  or  black  hue.  Lastly,  if  the  gas 
be  allowed  to  blow  for  a  few  minutes  through  a  ^ear  solution 
of  lime  in  water,  the  solution  will  not  beoome  mUky  and 
turbid,  as  it  would  do  if  carbonic  acid  were  present  in  the  gas. 
No  coal-gas  which  does  not  vindicate  its  purity  by  resisting 
the  analytical  power  of  the  above  tests  can  be  regarded  as 
i^afficiently  good  for  the  purposes  of  illumination  and  heating. 
To  separate- the  ammonia  from  coal-gas  a  variety  of  modes 
are  at  present  in  use;  thus,  Mr.  Lowe  employs  cold-water, 
minutely  divided  in  «n  apparatus  which  he  tenns  !a  ^'scrubber,'' 
and  which  is  perfoctiyanalogous  to  the  ca^ctutu  chetnigue  of 
Clement  Desormes.  With  a  similar  view  Mt.  Palmer  mixes 
the  gas  with  steam,  and  then  subjects  the  mkture  to  «  con- 
densing temperature,  so  as  to  obtain  waiter,  minutely  divided 
in  drops,  like  rain  or  dew,  and  th«:«fore'  presenting  a  <eon- 
dderable  sur&ce  for  chemical  action.    Mr.  Johnson  prepares 
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a  compound,  oonaUting  of  sulphate  and  biphosphate  of  lime, 
b^  acting  on  bnmt  bones  with  sulphuric  acid ;  and  this  he 
disposes  in  trays,  so  as  to  absorb  the  ammonia  and  produce  a 
misrture  of  sulphate  of  ammonia  and  phosphate  of  lime,  which, 
as  might  be  expected,  he  finds  an  extrem^y  efficient  fertilising 
agent.  Mr.  Laming  employs  a  solution  of  chloride  of  calcium 
or  muriate  of  lime,  absorbed  into  saw-dust,  which  he  disposes 
in  the  same  manner  as  that  followed  by  Mr.  Johnson,  and  by 
which  the  muriate  of  lime  is  gradually  decomposed^  with  the 
fi)rmation  of  carbonate  of  Kme  and  muriate  of  ammonia, — ^the 
resulting  compound  being  either  valuable  as  a  manure,  or  as 
a  sooroe  for  the  manufSscture  of  sal-ammoniac  Sulphate  of 
Kme,  and  various  other  earthy  and  metallic  salts,  have  also 
been  proposed  and  employed, — such  as  the  sulphates  of  mag* 
nesia,  alumina,  zinc,  iron,  and  manganese,  and  the  chlorides 
of  the  same  metals.  With  the  exception  of  the  sulphate  of 
lime  they  do  not,  however,  seem  to  possess  any  advantage  over 
the  modes  we  have  mmtioned  as  now  in  use  lor  the  absorption 
of  ammonia ;  and  hence  it  may  be  as  well  to  examine  more 
minutely  the  acticm  of  those  methods,  and  their  efifect  upon 
the  gas  undergoing  purification.  The  process  of  Lowe  is  ex- 
tremely simple  in  theory,  and,  where  the  economy  of  the  am- 
monia is  not  an  object  of  importance,  has  much  to  recommend 
it.  Here  the  ammonia  is,  so  to  say,  washed  out  by  means  of 
water ;  mid  the  application  of  the  scrubber  may  either  be  made 
before  or  after  the  other  impurities  are  taken  away,  with, 
however,  this  difference  in  the  result.  If  the  gas,  after  quit- 
ting the  oondenser,  is  passed  at  cmce  into  the  lime  purser, 
and  the  scrubber  applied  aft^wards,  nothing  but  ammonia 
win  be  removed  by  the  water ;  but  if  the  scrubber  be  employed 
in  the  first  instance,  then,  with  every  atom  of  ammonia  taken 
away,  one  of  carbonic  acid  or  sulphuretted  hydrogen  will 
follow,  and  hence  a  great  economy  of  lime  in  this  way  arises } 
for  the  ammcmia,  though  itself  an-  impurity,  thus  becomes  a 
purifying  agent,  and  the  liquid  bom  the  scrubber  consists  not 
oi  aqueous  ammonia  merely,  but  of  a  solution  of  carbonate 
and  hydrosul^iate  of  ammonia.  It  is,  however,  very  difficult 
to  separate  tne.  whole  of  the  ammonia,  either  fifee  or  com* 
bined  with  cari)onio  add,  by  Lowers  scrubber,  without  the 
application  of  a  very  large  body  of  water;  and  it  has  been 
soggested,  that  eaoessive  ablution  diminishes  considerably  the 
ilkiminatii^  power  of  coal-gas.  This  circumstance,  if  true — 
and  it  is  £ur  from  improbable — demonstrates  the  necessity  of 
lytfti^ng  the  aetion  of  wat»  iqK>n  gas,  and  must,  in  some 
degree,  interfere  with  the  employment  of  an  otherwise  in- 
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valuable  instrument  of  purification.  The  plan  of  Palmer  is 
precisely  similar^  in  its  effect,  to  the  scrubber  of  Lowe,  but 
more  costly,  and,  except  when  conducted  with  great  care, 
less  efficacious,  as  the  entire  success  depends  upon  the 
perfection  of  the  condensation;  for,  unless  the  condensed 
water  be  cooled  down  to  the  mean  temperature  of  the  at- 
mosphere, little  or  no  ammonia  will  combine  with  it;  and 
there  is,  moreover,  a  still  greater  danger  of  injuring  the  light- 
giving  power  of  the  gas  by  condensed  steam  than  by  an  equal 
weight  of  cold  water.  This  method  cannot,  therefore,  be  con- 
sidered as  equal  to  the  former,  more  especially  when  coal-gas, 
of  low  specific  gravity,  is  to  be  purified.  The  mere  recital  of 
Johnson^s  process  almost  details  its  mode  of  action ;  and  it 
would  scarcely  be  necessary  to  say  more  concerning  it,  but 
for  the  contrast  it  presents  to  that  of  Laming,  and  the  sub- 
stances before  alluded  to.  If  the  phosphate  of  lime  or  bone- 
earth,  mentioned  as  part  of  Johnson^s  mixture,  be  regarded  as 
a  sponge  for  holding  the  sulphuric  acid  which  he  employs, 
then  the  ammonia  is  taken  up  from  the  gas  by  simple  elective 
affinity  with  the  production  of  sulphate  of  ammonia ;  and  this 
is,  beyond  doubt,  a  true  explanation  of  the  modus  operandi 
in  Johnson's  case.  Here,  however,  it  will  be  noticed,  that 
nothing  but  ammonia  is  removed,  for  the  carbonic  acid  and 
sulphuretted  hydrogen  remain  unaffected ;  consequently  this 
system  might  be  employed  either  before  or  after  lime  purifi- 
cation. Now,  Laming's  plan  differs  altogether  from  this; 
and,  as  will  readily  be  seen,  admits  of  application  only  before 
lime  purification.  The  foul  coal-gas  from  the  condenser  con- 
tains (as  we  pointed  out  in  our  last  number)  carbonate  of 
ammonia  in  a  gaseous  condition ;  and  it  has  just  been  shewn^ 
that  the  process  of  Laming  depends  upon  the  use  of  muriate 
of  lime.  But,  at  the  ordinary  temperature  of  this  country, 
these  two  substances  are  incompatible  with  each  other ;  and, 
consequently,  as  fast  as  the  carbonate  of  ammonia  is  brought 
by  the  current  of  gas  into  contact  with  the  muriate  of  lime, 
mutual  decomposition  ensues,  and  both  the  ammonia  and 
carbonic  acid  are  solidified ;  the  former  becoming  converted 
into  muriate  of  ammonia,  and  the  latter  into  carbonate  of 
lime,  by  an  interchange  of  elements  with  the  muriate  of  lime 
used  in  the  process ;  therefore  the  result  differs  thus  far  from 
that  of  Johnson, — that  carbonic  acid,  as  well  as  ammonia,  is 
taken  from  the  gas,  and  a  consequent  saving  of  lime,  or  other 
purifying  material,  effected :  of  course  sulphate  of  lime  would 
act  in  the  same  way,  though  less  powerfully;  whereas  metallic 
salts,  in  general,  having  more  affinity,  ad^r  decomposition. 
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for  sulpharetted  hydrogen  than  for  carbonic  acid^  will  pro- 
duce an  economy  of  lime  by  removing  the  former  and  not  the 
latter  imparity.  Sach  then  is  a  descriptive  outline  of  the 
methods  actually  followed  at  the  present  day  for  the  purifica- 
tion of  coal-gas  from  the  ammonia  it  contains ;  and  ^though 
seemingly  abundant  enough  to  have  exhausted  the  subject. 

Jet  there  is  still  an  extensive  field  open  to  improvement  even 
ere. 

Amongst  the  large  class  of  ammoniacal  compounds  known 
to  chemists,  it  seems  strange  that  no  one  has  yet  taken  ad- 
vantage of  that  interesting  series  which  suflfers  decomposition 
by  the  mere  application  of  a  moderate  temperature,  evolving 
at  the  same  time  pure  ammoniacal  gas,  and  yielding,  as  a 
residue,  the  substance  originally  employed  for  purification. 
We  shall  enumerate  but  one  or  two  substances  of  this  kind, 
for  the  purpose  of  illustrating  our  argument, — leaving  the 
whole  question  as  open  as  ever  to  practical  investigation. 
When  phosphate  of  magnesia  is  exposed  to  the  action  of  am- 
monia(»J  gas,  its  acid  becomes  divided  in  such  a  way  as  to 
produce  the  triple  salt  called  ammoniaco-phosphate  of  mag- 
nesia ;  and  as  this  is  a  much  more  insoluble  substance  than 
the  simple  phosphate,  we  have  only  to  pass  impure  coal-gas 
through  a  solution  or  aqueous  mixture  of  the  latter,  to  insure 
the  precipitation  of  all  the  ammonia  contained  in  the  gas ; 
whilst,  at  the  same  time,  the  compound  which  it  has  formed 
with  the  phosphate  of  magnesia  is  very  easily  decomposed,  so 
as  to  admit  of  a  continuous  usage  of  the  same  material ;  for, 
at  a  temperature  considerably  below  a  red  heat,  the  triple 
phosphate  of  magnesia  parts  with  all  its  ammonia,  and  be- 
comes simple  phosphate  again,  with  the  renewal  of  its  primi- 
tive power  as  an  absorber  of  ammoniacal  vapours.  But  the 
ammonia  which  is  expelled  by  heat  might  very  easily  be  con- 
densed in  water,  and  thus  originate  a  valuable  commodity  for 
the  market.  By  this  means,  there  can  be  no  doubt,  phosphate 
of  magnesia  might  be  employed  over  and  over  again  in  the 
purification  of  coal-gas,  whilst  the  ammonia  procured  from  it 
would  contain  neither  sulphur  nor  any  other  impurity.  An 
iron  vessel  might  be  used  for  the  distillation ;  and  if  too  high 
a  heat  was  not  given  to  the  phosphate  of  magnesia,  its  puri- 
fying action  would  remain  unaltered ;  thus  presenting,  alto- 
gether, a  fair  opening  for  the  investment  of  talent  and  industry. 
Simflarly,  boracic  acid  deserves  attention,  from  the  facility 
with  which,  even  at  the  temperature  of  boiling  water,  it  parts 
with  the  greater  portiotf  of  any  ammonia  previously  united  to 
it,  at  the  ordinary  heat  of  the  climate  in  this  country.     It 
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offers,  oonseqaently,  a  commodioas  Tdude  for  ooBeeting  aad 
convening  the  ammoxiia  of*  gas  works  into  public  hm,  withooft 
the  risk  of  nuisanee  or  lots.  Many  other  sabatances  poa< 
sessing  this  double  property  of  abaoroiDg  and  giving  off  am* 
monia  by  a  trifling  change  of  temperature  might  be  pointed 
out ;  but  this  lies  beyond  our  province ;  it  is  the  principle 
only  which  we  attempt  to  elucidate^  with  a  view  to  ita  prae^ 
tied  application  in  some  specific  instance. 

Presuming  that  the  impmre  gas  has  had  all  its  ammonia 
separated  by  proper  treatment,  we  have  now  to  ooiiBid» 
in  what  way  the  carbonic  add  and  sulphuretted  hydrogen 
may  be  most  easily  got  rid  of.  lime  is  the  agent  commonly 
selected ;  and,  all  thmgs  duly  admitted,  there  is  a  great  mass 
of  evidence  in  its  &vor, — so  much  so  indeed,  that,  until  latety, 
it  hais  had  no  competitor.  At  present,  however,  the  oside  of 
iron  is  becoming  a  formidable  rival ;  and  therefore  we  propose 
to  examine  into  their  respective  merits,  which,  after  all,  are  less 
alike  than  might  be  supposed  in  two  substances  selected  to 
perform  one  and  the  same  operation.  When  properly  pie* 
pared  and  moistened,  lime  removes  from  impure  coal-gas  both 
carbonic  acid  and  sulphuretted  hydrogen  with  extreme  eneigy, 
and  consequently  effects  thorough  purification  after  the  am- 
monia has  been  got  rid  of.  Oxide  of  iron  combines  only  with 
tbe  sulphuretted  hydrogen  contained  in  the  gas,  and  not  with 
the  carbonic  acid;  so  that  coal-gas  purified  in  this  way  re^ 
quires  the  subsequent  application  of  lime,  or  some  other  ma- 
terial capable  of  combining  with  carbonic  acid.  Thus  far, 
therefore,  the  advantage  is  much  in  flavor  of  lime.  But  when 
lime  has  absorbed  all  the  impurity  it  can  attract  firom  eoal- 
gas,  or,  in  technical  phrase,  becomes  "  foul,''  it  is  not  only 
altogether  useless,  but,  much  worse  than  this,  it  ia  a  serious 
nuisance,  in  consequence  of  the  evolution  of  sulphuretted  hy- 
drogen the  moment  it  comes  in  contact  with  atmospheric  air, 
which  arises  from  the  action  of  the  atmospheric  carbonic  add 
upon  the  hydrosulphate  of  lime  contained  in  the  foul  mass. 
Gas-lime  refuse  is  therefore  a  grave  inconvenience  to  many 
gas  companies.  Now  with  oxide  of  iron  no  such  inconvenience 
is  felt ;  for  this  substance,  in  uniting  with  sulphuretted  hy- 
drogen, produces  a  compound  which  yields  no  noxious  or 
unhealthy  emanations  by  contact  of  air,  but  is,  imder  such 
influence,  simply  oxidised,  and  in  a  great  measure  restored  to 
its  primitive  power;  so  that  it  may  be  used  over  and  over 
again  ten,  twenty,  or  even  thirty  times,  in  succession.  These 
peculiarities  give  the  oxide  of  iron  a  decided  superiority  in 
many  situations,  though  up  to  the  present  moment  its  prac- 
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tieal  application  has  been  extremely  limited.  When  lime, 
eontained  in  a  parifier,  has  ceased  tQ.parify  gas,  the  general 
impression  is,  that  it  has  been  wholly  resolved  into  carbonate 
and  hydrosniphate  of  lime ;  but  this  is  very  far  indeed  from 
being  the  case,  for  even  the  foulest  lime  seldom  contains  less 
than  one-fifth  of  all  its  lime  free  or  nncombined;  and  gas* 
lime  refuse  is  occasionally  to  be  had  so  imperfectly  saturated 
that  fully  one-half  of  the  lime  paid  for  by  the  gas  company 
may  be  said  to  be  thrown  away.  In  the  first  place,  it  is  not 
customary  to  examine  the  lime  itself,  so  as  to  determine  its 
chemical  value  or  combining  proportion ;  and,  still  worse,  it  is 
not  usual,  secondarily,  to  analyse  the  lime  reiiise  with  a  view 
to  ascertain  how  much  lime  is  passing  away  unacted  on.  As 
both  of  these  desiderata  may  be  secured  without  the  applica- 
tion of  any  great  chemical  skill,  we  shall  proceed  to  give  a 
brief  description  of  the  means  needed  to  solve  these  trifling 
problems,  beginning  with  the  lime  itself.  Having  selected 
from  the  bulk  a  fair  sample  of  lime,  let  this  be  ground  to 
a  fine  powder  in  a  clean  and  dry  mortar;  then  weigh  out 
100  grs.  of  the  powder,  and  place  it  in  a  tumbler,  or  other 
suitable  vessel,  where  it  is  to  be  repeatedly  washed  with  a 
warm  but  not  hot  solution  of  sal-ammoniac  in  water, — the 
temperature  being  about  80^  or  90°  Fahr.  Great  care  must 
be  taken  that,  in  washing  the  lime,  no  solid  particles  are 
allowed  to  escape  with  the  ammoniacal  solution ;  and,  as  soon 
as  it  is  observed  that  the  fluid  containing  the  sal-ammoniac 
ceases  to  restore  the  color  of  reddened  litmus  paper,  after  it 
has  been  poured  upon  the  lime,  then  common  water  may  be 
used  to  wash  the  remaining  lime ;  after  which,  it  must  be 
dried  at  a  red  heat  and  then  weighed ; — the  loss  will  indi- 
cate the  amount  of  pure  lime  present  in  the  100  grs.  taken. 
This  mode  of  analysis  depends  upon  the  fact,  that  lime,  at  the 
temperature  indicated,  decomposes  muriate  of  ammonia  and 
becomes  soluble;  but  any  carbonate  of  lime,  silicate  of  lime, 
alumina,  or  other  inactive  impurity,  remains  behind  undis- 
solved, and  may  therefore  have  its  quantity  determined  by 
the  balance. 

Foul  gas-lime,  or  refuse,  is  somewhat  more  complex,  but, 
nevertheless,  far  from  difficult  in  its  analysis.  Having,  as 
before,  selected  a  fair  sample,  let  200  grs.  be  weighed  out, 
and  placed  in  a  stoppered  bottle,  with  an  equal  weight  of  sal- 
ammoniac,  and  four  ounces  of  water,  heated,  as  before,  to 
about  80  or  9(f;  shake  the  whole  well  together,  and  keep  the 
mixture  warm  for  20  minutes ;  then  filter  rapidly  into  a 
stoppered  retort,  and  wash  the  filter  with  two  ounces  of  hot 
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water^  which  are  to  be  added  to  the  filtered  solution.  Next 
distil  over  one  half  of  the  fluid  into  a  receiver  containing 
100  grs.  of  sulphate  of  copper^  dissolved  in  water,  and  set  the 
fluid  remaining  in  the  retort  aside  to  cool.  Collect  the  black 
precipitate  now  contained  in  the  receiver,  upon  a  filter,  and 
wash  it  well  with  hot  water,  then  dry  and  weigh  it.  It  is  the 
sulphuret  of  copper,  and  contains  one-third  of  its  weight  of 
pure  sulphur.  The  fluid  in  the  retort  must  now  be  mixed 
with  an  excess  of  carbonate  of  soda,  and  the  white  precipitate 
which  ensues  well  washed,  dried,  and  then  weighed.  One 
hundred  grains  of  this  precipitate,  which  is  carbonate  of  lime, 
indicate  66  grs.  of  pure  lime ;  and  if  from  this  we  deduct  the 
quantity  combined  with  sulphuretted  hydrogen,  as  given  by 
the  sulphuret  of  copper,  the  remainder  will  be  the  total  quan- 
tity of  pure  lime  in  the  200  grs.  of  gas-lime  refuse,  which  had 
not  been  utilised  in  the  purifier.  Thus,  suppose  that  200  grs. 
of  any  sample  in  question  have  given  34  grs.  of  sulphuret  of 
copper,  and  80  of  carbonate  of  lime,  then  the  total  amount  of 
lime  will  be  44*8  grs.,  from  which  14  grs.  must  be  deducted 
for  that  united  to  sulphuretted  hydrogen,  since  the  atom  of 
sulphur  is  to  that  of  lime  as  16  to  28,  and  24  grs.  of  sulphu- 
ret of  copper  contain  8  grs.,  or  one-third  of  its  weight  of 
copper,  which  is,  consequently,  equal  to  14  grs.  of  pure  lime. 
This  supposed  sample  has  therefore  given  80*8  grs.,  or  15*4 
per  cent,  of  free  lime.  Thus,  in  place  of  the  mere  rule  of 
thumb  svstem,  too  commonly  pursued  in  gas-works,  a  good 
gas  engineer  will  control  the  entire  produce  of  his  manu- 
factory by  determining,  first,  the  totsd  amount  of  sulphur 
given  off  in  a  gaseous  form  by  the  coal  he  uses ;  next  the  che- 
mical power  of  his  lime ;  and,  lastly,  whether  or  not  the  action 
and  arrangement  of  the  purifying  apparatus  is  such  as  to  in- 
sure the  proper  saturation  of  the  lime  with  the  impure  con- 
stituents of  the  coal-gas.  WitHout  the  occasional  employment 
of  analytical  processes,  similar  to  those  prenously  given,  it  is 
altogether  impossible  to  conduct  a  gas-works  with  that  cer- 
tainty and  confidence  essential  to  perfect  economy. 

It  might  be  supposed  that,  with  the  purification  of  coal-gas, 
the  chief  difficulties  of  a  gas  engineer  ended,  but  this  is  very 
wide  of  the  truth ;  for  upon  no  point  is  there  greater  diversity 
of  opinion,  and  more  discrepancy  in  result,  than  exist  regarding 
the  proper  mode  of  burning  gas  for  the  purposes  of  ilhimina- 
tion  and  heating.  As  regards  the  former  question,  it  seems 
hitherto  to  have  been  impossible  of  solution,  from  the  £ict  that 
quantity  and  intensity  of  light  have  been  confounded  together; 
and  persons  have  been  surprised  to  find  that  a  bright  white  light^ 
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of  great  intensitjr  to  the  eye^  has,  nevertheleas,  illuminated  » 
given  space  wone  than  a  hurge  quantity  of  a  dull  yellow  smoky- 
looLing  light.  Thus,  if^  when  an  argand  oil  lamp  is  burning 
with  great  brilliancy,  the  central  aperture  for  the  admiaaion 
of  air  be  closed,  the  flame  will  immediately  become  yellow  and 
niioky,  yet,  on  examining  the  walls  of  the  apartment,  it  will 
be  found  that  they  are  better  illuminated  than  with  the  more 
brilliant  light*  In  the  former  case  many  of  the  particles  of 
earbon  are  consumed  before  they  take  on  the  solid  condition, 
whereas,  in  the  latter,  they  are  all  separated  from  the  hydrogen 
of  the  oil,  and  become  red-hot  solid  bodies  ere  they  enter 
into  combustion.  But,  as  the  quantity  of  light  is  proportioned 
to  the  number  of  solid  particles  heated,  and  its  intensity  to 
the  highness  of  the  temperature  to  which  they  are  heated,  it 
fidlows,  that  part  of  the  carbon  is  employed  in  producing  heat 
to  fdve  intensity  of  light  to  the  remainder,  in  the  one  case, 
whilst  in  the  omer,  the  whole  of  the  carbon  becoming  solid, 
reflects  a  great  quantity  of  hght  of  less  intensity.  For  the 
ordinary  wants  of  society  the  latter  is  the  best  light.  A 
knowledge  of  these  matters  enables  us  easily  enough  to  ex- 
plain the  vast  difference  in  illuminating  power  which  one  and 
the  same  gas  dispkys  when  consumed  in  different  burners. 
Thus,  a  thin  gas,  of  low  specific  gravity,  which  affords  an  ex- 
eellent  hght  in  an  argand  burner,  will  scarcely  yield  any  light 
at  all  wil^  a  fish-tail  or  bat^s-wing;  and  a  rich  canal  coal-gas, 
well  adapted  to  either  of  the  latter  burners,  requires  infinite 
eaxe  to  prevent  it  smoking  in  an  argand.  In  determining  the 
idative  illuminating  powers  of  different  gases,  it  is  therefore 
necessary  to  select  for  each  gas  that  form  of  burner  best  suited 
to  display  its  light-giving  properties,  and  not  continue  the 
present  Procrustean  system  of  cutting  down  the  power  of  the 
gas  to  an  arbitrary  standard  of  burner, — the  only  result  of 
which  has  been  a  series  of  assertions  and  contradictions  too 
disgraoefhl  for  further  notice. 

la  photometrical  experiments  a  spermaceti  candle,  of  a  de- 
termined sise,  is  commonly  employed,  and,  in  a  rough  way,  an- 
swers remarkably  well.  But  sperm,  like  wax  and  tcJlow,  gives 
quantity  of  Ught,  but  not  of  an  intensity  equal  to  gas,  as  may 
be  seen  in  a  moment  by  contrasting  the  comparatively  yellow 
flame  of  the  one  with  the  brilliant  white  light  of  the  other. 
ThOT'  are  therefore  like  musical  instruments  tuned  to  a  different 
pitch,  and  can  never  harmonise  with  each  other.  The  better 
plan  would  be  to  select  olefiant  gas  as  a  photometrical  stand- 
ard, since  this  compound  is  uniform  in  composition,  and  can 
be  easily  prepared  at  a  few  minutes  notice.     It  possesses. 
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moreover^  the  advantage  of  beiag  consomed  in  similar  bora- 
era  to  that  employed  for  the  gas  to  be  tested,  and  is  under 
the  influence  of  the  same  barometric  and  thermometric  varia* 
tions.  The  Bunsen  photometer,  as  modified  by  Mr.  A.  King, 
of  Liverpool,  is,  perhaps,  the  best  instrument  to  employ  in 
experiments  on  comparative  illumination.  Regarding  the 
ultimate  analysis  of  coal-gas  little  need  be  said,  as  the  results 
have  no  specific  value  or  meaning.  The  only  correct  mode 
of  analysis  is  by  passing  a  known  volume  of  the  gas  over 
oxide  of  copper  in  a  tube,  heated  red  hot,  and  collecting  fint 
the  moisture  by  chloride  of  calcium ;  secondly,  the  carbonic 
acid  by  hydrate  of  lime  or  solution  of  potash,  as  followed  in 
ordinary  organic  analyses ;  and,  lastly,  receiving  the  incom- 
bustible residue  over  water  in  the  pneumatic  receiver :  from 
which  three  products,  the  quantity  of  hydrogen,  carbon,  and 
nitrogen  may  be  deduced.  The  ultimate  analysis  of  coal-gas, 
as  also  the  estimation  of  its  value  from  the  condensation  of 
what  is  termed  its  defiant  gas,  whether  bv  chlorine,  sulphuric 
or  nitric  acid,  are  processes  of  no  practical  value  to  the  public, 
and  serve  only  to  mislead  the  ienorant. 

From  the  vast  reduction  which  is  now  taking  place  in 
the  price  of  coal-gas,  its  calorific  power  has  become  one  of 
the  most  interesting  questions  of  the  day;  and  when  the 
waste  of  fuel  consequent  upon  lighting  a  common  fire  with 
coal,  and  the  loss  arising  out  of  the  necessity  for  maintaining 
it,  even  though  not  wanted,  are  carefully  inquired  into,  it 
seems  very  clear,  that  for  at  least  four  or  five  months  of  the 
year  it  is  cheaper  to  cook  by  gas  in  London  than  by  coal,  at 
the  existing  price  of  these  articles.  An  apposite  illustration 
of  the  correctness  of  this  assertion  is  afforded  by  the  warm 
bath  of  Mr.  Defries,  in  which  45  gallons  of  water  are  heated 
from  the  temperature  of  50°  to  100°  Fahr.,  by  80  cubic  feet 
of  gas,  and  at  a  cost  of  only  three  half-pence.  Now,  to 
efiect  this  at  all  by  coal  would  entail  an  expense  of  at  least 
fourpence ;  but  to  do  so  in  the  same  period  of  time  (five 
minutes)  would  certainly  produce  an  outlay  of  not  less  than 
a  shilling.  Of  course,  where  the  operation  is  to  be  repeated, 
or  go  on  continuously,  a  different  result  would  ensue ;  but,  for 
extemporaneous  use,  coal-gas  will  always  be  cheaper  than  coal. 
But  even  this  surprising  economy  hi»  been  exceeded  by  a 
very  elegant  arrangement,  invented  by  Mr.  F.  J.  Evans,  of 
Westminster,  in  which  a  coil  of  iron  tubing  is  so  disposed  as 
to  present  an  immense  surface  to  the  heating  influence  of  the 
burnt  gas,  and  thus  absorb  the  whole  of  the  heat.  In  this 
way  a  current  of  cold  water  entering  at  one  end  of  the  tube 
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flows  out  of  the  other  oontinuoualy  and  at  any  required  tern- 
peratore,  according  to  the  velocity  of  the  current  and  the 
quantity  of  gas  consumed  in  a  given  time.  For  the  require- 
ments of  the  Humane  Society^  for  public  hospitals  and  chari- 
ties, a  simple  apparatus  of  this  kind  must  find  a  ready  appli- 
cation, and  deserves  to  be  better  known.  According  to  direct 
experiments,  made  with  great  care,  Mr.  Evans  has  found  that 
common  Newcastle  coal-gas,  of  sp.  gr.  *416,  has  an  evapora- 
tive value  equal  to  about  22  times  its  weight;  or,  in  other 
words,  that  1  lb.  of  such  gas  will  convert,  theoretically,  22  lbs. 
of  water  into  steam ;  and  this  accords  very  weU  with  the  re- 
sults given  by  Defries  with  his  bath,  in  which  80  cubic  feet 
of  gas  are  stated  to  heat  45  gallons  or  450  lbs.  of  water  50°. 
This  is  equal  to  15  lbs.  similarly  heated  for  each  cubic  foot  of 
gas,  weighing,  say,  206  grs.,  or  750  lbs.  of  water  heated  one 
degree  by  the  same  means.  This,  estimating  the  latent  heat 
of  steam  at  960,  gives  25  parts  of  water  boUed  off  for  every 
one  part  of  gas  consumed,  which  is  very  nearly  three  times  as 
great  as  the  heating  power  of  good  Newcastle  coal.  But 
practical  experiments  were  wanting,  to  shew  the  real  amount 
of  water  which  can  be  boiled  off  by  gas  as  burnt  in  ordinary 
burners  beneath  a  boiler.  This  deficiency  has  been  supplied 
by  Mr.  Evans,  to  whom  we  are  indebted  for  the  following 
tabular  statement : — 

One  cabic  foot  of  gas,  weighing  about — 

205  gTB.  and  of  sp.  gr.  -413,  boiled  off  '^^  of  a  lb.  of  water,  or  13*6 
times  its  weight. 

One  cubic  foot,  weighing  aboat-^ 

290  grs.  and-  of  sp.  gr.  '564,  boiled  off  -^ths  of  a  lb.,  or  12  times  its 
weight. 

One  cabic  foot,  weighing  aboat — 

360  gjrs.  and  of  sp.  gr.  *700,  boiled  off  ^^ths  of  a  lb.,  or  13*6  times  its 
weight. 

Thus  shewing  that,  in  the  case  of  gas,  one-third  at  least  of  all 
the  heat  evolved  passes  off  unabsorbed  by  the  boiler. 

In  our  comments  on  coal,  we  had  occasion  to  remark,  that 
something  like  one-half  of  all  the  fuel  consumed  under  steam- 
boilers  is  wasted;  and  it  now  appears  that  fuUy  one-third  of 
all  the  gas  employed  in  our  culinary  operations  must  be  thrown 
away,  and  wiU  continue  to  be  so  until  the  hand  of  improvement 
is  applied  in  the  proper  quarter.  There  is,  unquestionably, 
much  scope  for  ingenuity  in  devising  the  best  forms  of  appa- 
ratus for  burning  gas,  and  utilizing  its  waste  heat.  A  very 
d^ant  little  machine,  which  promises  to  elucidate  some  diffi- 
cult points  in  the  theory  of  gas  production,  has  lately  been 
added  to  the  ordinary  testing  chemicals  of  a  gas  engineer. 
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This  ooDsisto  of  a  bent  tobe,  forniing,  as  it  wera^  tke  homxi- 
tal  flue  of  a  fumaoe,  in  which  the  products  of  eombostioD 
arising  from  gas  may  be  eondensedi  and  afterwards  examined 
with  reference  to  their  nature.  Mr.  A.  Wright^  of  Westmin-* 
ster,  is  the  inventor  and  maker  of  the  apparatus  in  question, 
and  by  its  means  two  curious  facts  miqr  at  almost  any  time 
be  demonstrated.  One  of  these  is,  that  sulphuric  acia  is  an 
invariable  product  of  the  combustion  of  coal-gas ;  the  other, 
that  very  frequently^  and  more  especially  with  canal  ooal*gas, 
a  substance  possessing  all  the  properties  of  aldehyde  makes 
its  appearance.  This  latter  seems  to  be  a  product  of  imperfect 
combustion,  and  gives  rise  to  that  pecuUarly  oftnsive  odour 
produced  wherever  large  quantities  of  coal-gas  are  burnt  in  a 
dose  compartment.  It  is  commonly  believed  by  diemiaU 
that  when  coal-gas  contains  ammonia,  this,  in  burning,  is 
converted  into  nitrous  or  nitric  acid;  but  the  apparatus  of 
Mr.  Wright  demonstrates  at  once  the  fallacy  of  this  opinion, 
by  proving  that  v^enever  gas,  contaminated  with  ammonia, 
is  consumed,  the  ammonia  either  passes  off  unchanged,  or  is 
simply  decomposed  into  its  elements;  for  carbonate  of  ammo* 
nia,  and  not  nitrate,  makes  its  appearance  in  the  condensed  pro- 
ducts. Before  quitting  the  subject  of  coal-gas  it  is  necessary 
to  sav  a  few  words  upon  the  composition  and  use  of  what  is 
called  '^ammoniacal  liquor.^'  This  fluid  condenses  in  the 
hydraulic  main,  and  flows  out  with  the  tar,  from  which  it 
afterwards  separates  by  gravitation.  Its  specific  gravity  va- 
ries, as  does  also  its  composition ;  but  the  following  may  be 
regarded  as  a  fair  average : — 

In  one  nllon,  haying  a  specific  gravity  of  1*017,  there 

were  foand  of  BeaqnicarDonate  of  ammonia  6984  gis. 

.  Hydrosulphate  of  ammonia    , 420    „ 

Muriate  of  ammonia    985    „ 

With  traces  of  ferrocyanate  and  sulphocyanate  of  ammonia; 
consequently,  if  the  smaU  quantity  of  su^ihuietted  hydrogen 
eodsting  in  ammoniacal  liquor  be  removed,  as  it  may  be,  by 
the  application  of  the  requisite  pK^xartion  of  carbonate  oi 
lead,  an  ammoniacal  solution  will  be  produced,  extremely  well 
adapted  for  many  useful  purposes  in  the  arts,  sueh  as  soour-» 
ing  woollens,  flax,  and  other  goods,  as  well  as  for  washing  in 

Sneral.  In  all  these  cases  ammonia  is  greatly  to  be  pre* 
Ted  to  soda,  even  at  the  same  price ;  but  as  the  ammoniacal 
liquor  of  many  gas  works  is  actually  thrown  away,  and  under 
no  circumstance  sells  for  more  thim  a  fBurthing  per  gallon,  it 
is  discreditable  to  our  industrial  economv  that  this  very  obvious 
•application  of  ammoniacal  liquor  shomd  continue  to.be  Bog^ 
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leeted ;  more  eBpednlly  as  the  fluids  even  after  being  uaed,  as 
above  indicated^  is  still  an  exceQent  fertilising  agent. 

In  the  Great  Exhibition  there  are  but  few  illustrations  of 
the  mannfMstures  peculiar  to  gas ;  a  circumstance  attributable 
to  the  risk  of  permitting  the  neeessary  experiments  to  take 
place,  by  which  akme  the  actual  value  of  any  improvement  in 
ns  apparatus  can  be  correctly  determined.  Hence,  in  the 
Gryital  Palace,  we  find  merely  articles  of  established  reputa- 
tioii>  which  are  well  known,  and,  having  been  long  before  the 
public  eye,  do  not  by  any  means  represent  the  existing  c(m<« 
ditioo  Of  this  branch  of  manu&cture.  On  this  account  the 
decision  of  the  Executive  Committee  to  exclude  experimental 
gas  apparatus  seems  somewhat  unfortunate;  but  when  the 
great  ^ue  of  the  goods  shewn  in  the  Exhibition  is  duly 
eonsidered,  there  cannot  be  two  opinions  concerning  the 
propriety  of  the  step.  The  various  samples  exhibited  are,* 
n^erthdess,  extremely  good  of  their  kind,  both  in  the  British 
and  Foreign  departments.  In  clay  retorts  the  best  spedmenr 
ia  in  Class  27,  by  Cowan  and  Co.,  of  Blaydon  Bum,  New- 
easde^on-Tyne;  and  the  next  in  quality  may  be  found  in 
the  Belgian  portion  of  the  Exhibition.  M.  Pauwels,  of  Parisy 
exhiUts  a  very  good  retort  also ;  and  there  are  several  satis-* 
ftctoTf-looking  samples  from  other  quarters* 
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THJB   OKGAK. 

The  Oigan  is  allowed,  on  all  hands,  to  hold  the  first  rank 
among  musical  instruments.  A  glance  at  a  few  of  its  qualities 
will  shew  that  it  has  just  claims  to  this  pre-eminence. 

In  the  first  place,  it  is  ennobled  by  the  object  to  which  it  is 
devoted :  it  is  the  only  instrument  consecrated  exclusively  to 
the  aervioe  of  religion.  Attempts  have  indeed  occasionally  been 
made  to  employ  it  for  secular  purposes,  but  these  have  gene- 
rally fisdled;  and  it  has  always  reverted  to  the  use  for  whichr 
it  is  so  aniaently  fitted  by  the  sdemnity  and  grandeur  of  its 
tones. 

Secondly.  It  is  the  largest  and  most  powerful  of  all  musi- 
eal  instruments.  An  organ  will  supply  the  place  of  a  full 
orchestra,  and  will  support  the  voices  of  the  largest  ehoru9 
that  can  be  brought  together. 

Thirdly.  It  requires  the  greatest  amount  of  skill  and  labor 
in  itsconstrttctioBy  lOid  is  by  fiir  the  mioet  costly.    No  other 
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musical  instrument  reaches  the  value  of  hundreds  of  pounds ; 
a  large  organ  is  worth  thousands. 

Fourthly.  The  compass  of  tones  in  an  organ  is  fiir  beyond 
that  of  any  other  instrument,  or  indeed  of  all  other  instru- 
ments put  together.  It  comprehends  both  extremes  of  the 
scale  through  which  vibrations  become  audible  as  musical 
sounds.* 

Fifthly.  The  organ  is  the  most  comprehensive  of  all  instru- 
ments. The  variety  of  tone  producible  from  it  far  exceeds 
that  which  can  be  obtained  from  any  other.  Its  loudest  peals 
will  shake  the  edifice  in  which  it  stands ;  while  its  softest 
breathings  are  scarcely  more  audible  than  the  gentlest  sephyr 
of  a  summer's  eve.  And  between  these  extremes  may  be 
commanded  almost  every  conceivable  quality  and  combination 
of  tone.  The  shrill  clangour  of  the  trumpet,  the  pastoral  ca- 
dences of  the  oboe,  and  the  smooth  warblings  of  the  flageolet, — 
as  well  as  many  varieties  of  sound  which  no  other  instrument 
will  produce, — all  come  within  the  power  of  the  organ. 

The  organ  is  a  very  ancient  instrument.  The  word  was 
originally  applied  as  a  general  name  to  all  instruments  used  to 
accompany  the  human  voice  ;t  but  its  use  gradually  became 
restricted  to  the  one  to  which  it  now  refers.  .The  term  occurs 
three  times  in  our  version  of  the  Old  Testament,  viz.,  in 
Oenesis  iv.,  21,  in  Job  xxx.,  31,  and  in  Psalm  cl.,  4.  The 
Hebrew  word,  in  each  case,  is  ^^  ;  and  the  general  opinion 
of  commentators  appears  to  be,  that  the  instrument  alluded 
to  was  something  like  the  syrinx  or  pipe  of  Pan,  composed 
of  several  reeds  joined  together  ;l  we  fear  we  must  submit 
to  the  conclusion,  that  this  and  the  bagpipe  are  the  humble 
ancestors  of  the  stately  instrument  with  which  we  are  now 
familiar.  The  hydraulic  organ,  said  to  have  been  the  inven- 
tion of  Gtesibus  of  Alexandria,  about  120  B.  C,  was  exten- 
sively used  by  the  Greeks  and  Romans,  who  employed  it  as 
well  privately  as  in  their  theatres  and  temples.  The  exact 
nature  and  construction  of  this  instrument  are  unknown ;  but 

*  The  lowest  tone  audible  is  genendly  considered  to  be  that  prodncod 
hy  about  32  vibrations  per  second  (32-feet  C) ;  the  highest  by  abont  16384 
(o  ootayes  above  middle  or  2-feet  C),  giving  a  range  of  9  octaves.  The 
pipes  in  a  large  organ  will  reach  or  approach  both  these  limits. 

t  Organa  dicnntur  omnia  instnimenta  musicorom.  Non  solum  istud 
organum  dicitur  quod  est  grande,  et  inflalhir  foCUbvs^  sed  etiam  quidquid 
aptatnr  ad  cantilenam  et  oorporenm  est.  Quo  instramento  utitur  qui 
cantat,  organum  dicitur. — 8l  Augusdn, 

X  The  Septuagint  render  the  word  differently  in  each  case,  viz.,  in  Grenesis 
by  Kidopa,  narp ; — ^in  Job  by  yj/aXfioCy  song; — in  Psalm  cl.  by  opyavov, 
llie  former  of  these  renderings  appears  to  refer  to  a  stringed  instrument ; 
but  this  meaning  is  at  variance  with  the  ordinarily  received  opinion. 
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there  is  every  reason  to  believe  that  it  corresponded  with  our 
present  idea  of  an  organ  in  many  essential  particulars.  Organs 
were  early  introduced  into  Christian  churches.  In  757  the 
Emperor  Constantine  V.  sent  one  to  King  Pepin,  which  was 
placed  in  the  church  of  St.  Cornelius  at  Compiegne.  In  812 
Louis-le-DAonnaire  fixed  one  in  the  church  of  Aix-la-Chapelle, 
and  one  is  mentioned  as  existing  in  the  church  of  Westmin- 
ster (the  original  of  the  Abbey),  in  the  10th  century.  At 
Winchester  also  there  was  an  organ  erected  in  951,  which  is 
cited  as  possessing  four  hundred  pipes,  forty  keys,  and  twenty- 
six  bellows ;  the  keys  were  very  large  and  were  struck  by  the 
fist,  and  two  performers  were  required  to  play  it.  Many 
others  are  known  to  have  been  introduced  about  this  time, 
and  their  manufacture  soon  began  to  extend.  In  the  12th 
century  date  the  improvement  of  the  key-board,  the  enclosure 
of  several  organs  in  one  case,  the  use  of  compound  stops,  and 
the  introduction  of  pedals,  which  opened  a  new  era  in  the 
history  of  the  instrument.  A  gradual  course  of  improvement 
is  traced  in  organs  erected  at  Dijon,  in  the  13th  century,  at 
Halberstad,  in  1360,  and  at  Nuremberg,  in  1468;  about 
which  period  pipes  of  the  largQ  dimensions  of  16  and  32  feet 
began  to  be  made.  The  description  remaining  of  an  organ 
existing  in  the  church  of  St.  Mary  Magdalene,  at  Breslau,  in 
1596,  proves  that,  at  that  date,  all  the  principal  stops  now 
employed  had  come  into  use,  and  that  the  general  plan  of  a 
large  organ,  in  all  its  most  important  particulars,  had  arrived 
at  the  point  at  which  it  now  stands, — the  only  further  pro- 
gress made  since  having  been  in  the  mechanical  details  of  the 
construction. 

The  tones  of  an  organ  are  produced  by  the  action  of  wind 
in  pipes  of  different  kinds  and  of  various  sizes ; — ^the  vHnd 
being  supplied  by  bellows,  and  admitted  to  the  pipes  through 
valves  opened  by  keys.  To  explain  how  this  is  effected,  we 
must  first  describe  the  principal  member  or  piece  of  construc- 
tion which  the  organ  contains,  called  by  English  builders  the 
sound-board.^  It  consists  of  a  table  or  frame  of  wood,  lying 
horizontally,  and  containing  a  series  of  closed  grooves  or  cnan- 
nels,  equal  in  number  to  the  number  of  keys  in  the  clavier, 
one  channel  corresponding  to  each  key.  The  top  covering  of 
each  channel  is  pierced  with  a  series  of  holes,  in  which  the 
feet  of  the  pipes  rest ;  so  that  several  pipes  stand  over  one 
channel,  and,  accordingly,  answer  to  one  note.  Towards  one 
end  of  every  channel,  on  the  lower  side,  is  a  long  slit  or  open- 
ing, communicating  with  a  box,  common  to  all,  called  the 

*  A  great  misnomer,  as  it  has  no  acoostioal  properties  whatever. 
VOL.  XXXIX.  O 
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wMreheti,  into  whieb  th^  oompressed  air  ia  admitted  froii 
the  bellowa  by  a  wind-trunk.  This  opening  is  covered  by  a 
hxng^  valve. or  jpa/fe/^'*'  capable  of  being  palled  open  by 
Biacbinery  commimicating  with  the  key.  Sappoeing  now  any 
key  to  be  pressed  by  the  finger  of  the  performer^  it  opens  the 
valve  connected  to  it,  and  allows  the  wind  to  rudi  from  the 
wind-chest  into  the  corresponding  channel  of  the  sound-board^ 
and  thence  into  all  the  pipes  standing  over  the  holea  piereed 
in  its  upper  side.  The  above  description,  however,  supposes 
these  holes  to  be  constantly  open ;  but  this  is  not  so.  Each 
orifice^  conveying  the  wind  from  the  channd  in  the  sound- 
board to  the  pipe  standing  above  it,  is  commanded  by  a 
narrow  thin  strip  of  wood,  called  a  slider;  which,  having 
holes  pierced  in  it  corresponding  to  those  in  the  channelfli, 
may,  by  sliding  a  short  distance  either  way,  be  made  to 

ror  close  the  communications  with  the  pipes  at  pleasure, 
slidera  run  at  right  angles  with  the  channels  in  the 
sound-board;  and,  therefore,  supposing  the  holes  in  the 
several  channels  to  be  placed  in  regular  lines,  it  is  obvious 
that  one  slider  will  open  or  close,  simultaneously,  <Hie  hole 
in  every  channel,  or,  in  other  words,  wiU  command  a  series 
of  pipos,  one  to  each  note  oi  the  organ.  Such  a  series 
of  pipes,  if  all  of  the  same  character,  constitutes  what  ia 
called  a  stop.  The  slider  is  connected  by  machinery  with 
a  rod  and  knob,  projecting  horizontally  in  sight,  at  the  front 
of  the  instrument  near  the  keys,  and  marked  eoaspicuously 
with  some  inscription,  designating  the  character  of  the  pipes 
in  the  stop  it  applies  to :  when  this  apparatus,  called  a  </rate^ 
stop^  is  pulled  out,  the  communication  is  open,  and  the  pipes 
of  the  stop  wiU  sound  on  touching  the  keys :  when  it  is  pushed 
in,  the  communication  is  closed  and  the  pipes  are  dumb. 
Large  organs  have  a  great  number  of  stopa>  each  having  its 
separate  sUder  and  peculiar  character  of  pipe.  The  slider  was 
invented  in  the  1 6th  century ;  previously  to  its  introduction 
each  pipe  had  a  small  valve  at  its  foot^  and  the  opening  ov 
shi^tting  of  a  whole  row  of  these  together  efieoted  what  is 
now  so  much  more  simply  4one  by  the  slider.  The  ancieol 
plan  ia  still  used  by  Italian  organ-builders. 

The  bellows  now  most  generally  used  ia  organs  are  of  the 
double  kind,  on  the  same  principle  as  ordinary  smiths'  bel- 
lows, consisting  of  two  parts,  the  feeder  and  the  reservoir. 
The  feeder,  worked  by  manual  labor,  acts  as  a  pump>  drawing 
air  from  the  external  atmosphere,  and  forcing  it  into  the  re- 

*  A  misappropriation  of  the  French  word  pakit$^  which  refers  to  another 
portion  of  thie  machinery. 
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aenreir;  whi^  being  weighted  lo  a  siiffickfiyt  extent^  keeps 
Up  a  oonBtant  supply  to  the  wind*che8to  of  the  organ.  The 
praaare  of  wind  ordinarily  nsed^  and  which  is  determined  by 
the  weight  laid  on  the  reservoir^  is  equivalent  to  that  of  a 
eokunn  of  ¥rater  about  3  inches  high,  or  15  lbs.  per  square  foot. 
It  is  customary^  sometimes,  to  have  different  pressures  of  wind 
to  different  parts  of  the  same  organ ;  and  some  of  the  French 
builders  uae  this  plan  to  a  considerable  extent.  In  such 
cases,  of  course,  separate  beQows  are  required  for  each  pres- 
sure. It  is  only  of  late  that  the  double  bdlows  have  come  into 
nae ;  formerly  the  apparatus  connsted  o£  a  series  of  reservoirs 
only^  whidi  were  lifted  alternately  by  the  blower,  instead  of 
being  supplied  by  feeders.  These  are  still  occasionally  used 
on  the  contin^it;  but  the  double  bdlows  are  much  more 
ooDvenient  and  efficient  mschines. 

The  pipes  of  an  organ  are  of  two  classes,  producing  their 
■eiind  by  entirely  dimrrat  means ;  these  i»  fiuie-jripe^  and 

Flute-pipes  produce  their  tone  on  the  same  acoustical  prin<* 
dple  as  the  German  flute,  the  flageolet,  or  the  common  whistle; 
namely,  by  causing  a  thin  stream  of  air,  issuing  from  a  nar- 
row opening,  to  impinge  upon  a  sharp-edged  blade  of  some 
solid  material,  whereby  a  column  of  air  contained  in  a  tube 
is  set  in  vibration,  and  made  to  produce  musical  sounds. 
Flute-pipes  are  made  either  of  metal  or  of  wood.  The  form 
of  a  metal  pipe,  speaking  on  this  principle,  must  be  familiar 
to  everybody  who  has  seen  the  front  of  an  organ,  where  rows 
of  such  pipes  usually  decorate  the  exterior  of  the  case.  Three 
principal  parts  will  be  noticed : — ^the  foot,  the  mouthy  and 
the  tube.  The  foot  is  of  a  conical  shape,  andf  has  no  function 
further  than  to  receive  the  wind  from  the  hole  underneath, 
and  to  convey  it  to  the  mouth.  At  the  top  of  the  foot,  and 
dose  underneath  the  mouth,  is  fixed  a  horizontal  division  or 
septum,  calle4  ^t  ^^  languid  f^\  it  extends  across  the  pipe, 
leaving  only  a  narrow  slit  open  in  front,  through  which  a 
tiiin  sheet  of  wind  rises,  in  such  a  direction  as  to  impinge 
immediately  upon  the  upper  lip  of  the  mouth.  Part  of  the 
wind  escapes  at  the  mouth ;  the  remainder  enters  the  cylin- 

*  By  one  of  the  many  ridiotiloaB  misnomers  that  liare  crept  into  English 
man  nomenclature,  this  appdlation  has  been  cormptod  into  ",/&c6"  pipes. 
The  French  call  this  class  tuyausD-ii^houck^  or  jeux  wMie;  the  Germans, 
ITSiaaperk.  Seed  stops  are  called  in  French  jeux  Santie;  in  German, 
SchMorrwerh, 


t  Another  absnxd  aoisnosMr,  being  a  conrnptioii  of  the  French  word 
fawymflffe,  whfch,  howcrrsr,  aiQSiis  cpnte  a  diffeient  thing,  the  tongae  of  the 
reed. 
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drical  part  or  tube  of  the  pipe^  above,  and  vibrating  theran 
gives  the  tone.  Wood  pipes  are  similar  in  their  essential 
construction  to  those  in  metal;  but  their  tubes  are  square 
instead  of  circular  in  their  section,  and  the  foot  is  differently 
contrived.  Pipes  of  the  flute  kind  may  be  either  open  at  the 
top  of  the  tube,  or  may  be  stopped  with  a  plug,  which  alters 
the  pitch,  as  will  be  hereafter  explained.  The  majority  of 
pipes  used  in  an  organ  are  open  and  made  in  metal;  the 
stopped  kind  are  generally  of  wood. 

The  pitch  of  the  note  spoken  by  a  flute-pipe  depends  on  the 
length  of  the  pipe  above  the  mouth,  and  follows  the  simple 
geometrical  law,  that  doubling  the  length  makes  a  pipe  speak 
an  octave  lower  (by  doubling  the  length  of  the  vibrating  co- 
lumns of  air),— -or,  vice  versd,  halving  the  length  makes  it 
speak  an  octave  higher.  It  is  found,  by  experiment,  that  an 
open  pipe,  about  eight  feet  long,  will  speak  the  C  forming 
the  lowest  note  of  the  violonceUo,  or  the  note  produced  by 
about  128  vibrations  per  second;  and  hence  we  have  the 
following  scale : — 


No.  of 
Vibntioiu 
per  Second. 

Kote. 

LenfftiL 
open  Pipe. 

2048 

1024 

512 

266 

128 
64 
32 

C  in  alt. 

The  C,  on  the  3rd  space  in  the  treble  clef 
The  C  called  middle  C;  the  note  of  the  C  clef 
f  The  C  called  tenor  C;  the  loweat  note  of  > 
(     the  viola                                                  j 
The  lowest  note  of  the  violoncello 
The  lowest  C  of  a  grand  piano-forte 
The  C  below 

ifooi 

1  » 

2  feet 

4     „ 

8     „ 
16     „ 
82     „ 

It  is  useful  to  bear  this  scale  in  mind,  as  it  affords  a  key  to 
the  arrangement  and  nomenclature  of  the  various  stops,  as 
will  be  hereafter  explained.  Moreover,  it  is  now  very  custom- 
ary to  express  the  notes  by  the  lengths  of  pipes  corresponding 
to  them  :  for  example,  the  lowest  C  of  a  grand  piano-forte 
is  often  called  16-feet  C ;  middle  C  is  called  2-feet  C ;  and 
so  on.* 

*  Some  explanation  is  necessary,  to  prevent  misunderstanding,  in  refe- 
rence to  this  scale. 

In  the  first  place,  the  nnmber  of  vibrations  is  approximatelv  that  of  the 
old  church  pitch;  the  modem  orchestral  pitch  is  considerably  nigher. 

In  the  case  of  a  string,  the  numbers  in  the  table  refer  to  aingle  vibrations, 
not  to  complete  or  doubH  ones.  The  latter  are  used  by  some  writers  on 
harmonics,  and  the  difference,  if  not  explained,  would  create  confusion. 
The  former  are  evidently  the  most  correct,  as  indicattng  ihe  number  of 
distinct  impulses  given  to  the  air,  and  corresponding  with  the  osciUatioiui 
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The  above  scale  refers  to  open  pipes ;  when  they  are  stepped 
at  the  top,  a  remarkable  change  occurs,  the  e£Fect  being  to 
canse  them  to  speak  an  octave  lower.  Thus,  a  stopped  pipe, 
8  feet  long,  will  speak  the  same  note  as  an  open  one  of  16 
feet;  a  stopped  pipe,  2  feet  long,  will  speak  the  note  of  an 
open  one  of  4  feet ;  and  so  on.  The  reason  of  this  is,  that, 
as  the  air  cannot  get  out  at  the  top  of  die  pipe,  it  returns, 
and  makes  its  exit  at  the  mouth ;  the  effect  of  which  is  to 
doable  the  length  of  the  vibrating  column,  and  so  to  make 
its  vibration  proportionately  slower.* 

The  gualiiy  of  the  tone  of  a  flute-pipe  depends  principally 
on  the  scak,  and  the  voicing  of  the  pipe,  and  sometimes  on 
slight  peculiarities  in  its  form  or  construction.  By  the  scale 
of  a  pipe  is  meant  the  proportion  which  the  diameter  of  the 
tube  bears  to  its  length ;  if  the  diameter  is  large,  the  pipe  is 
said  to  be  of  a  large  scale,  and  will  have  a  powerful  and  full 
tone ; — ^if  small,  it  is  a  small  scale,  and  the  tone  will  be  thinner 
and  softer.  The  scale  of  the  principal  stops  of  an  organ 
should  be,  therefore,  always  adapted  to  the  size  of  the  building 
it  is  intended  for;  while  the  use  of  different  scales  in  the 
same  organ  gives  the  means  of  producing  stops  of  diversified 
tone.  The  principal  element,  however,  in  producing  the 
quality  of  tone,  is  what  is  called  the  "voicing ;"  it  consists  in 
the  careful  formation  of  the  mouth  of  the  pipe  and  parts  ad- 
jacent, and  the  regulation  of  the  quantity  of  wind  it  shaU 
receive,  by  opening  or  closing  the  hole  at  the  bottom  of  its 
conical  foot.  It  is  a  most  delicate  operation,  requiring  the 
greatest  skill  on  the  part  of  the  operator. 

Many  of  the  pipes  for  the  lower  notes  are  too  large  to  stand 

of  a  pendulum. — See  Chladni^s  elaborate  work,  "  Die  Akturtik,"  Leipzig, 
1830. 

The  munber  of  vibratioiis  corresponding  to  any  given  note  is  indicated 
by  a  very  inffenions  instrument,  inyented  by  Baron  Cagniard  de  la  Tour, 
and  called  tne  wirhne.  It  may  also  be  calctUated  as  follows : — Stretch  a 
wire  (a  piano-forte  wire,  for  example)  over  two  rests,  and  tighten  it  by  a 
weight  till  it  sounds  the  given  note.  Let  I  represent  the  leng^  in  inches, 
and  10  the  weight  in  lbs.,  of  the  Tibrating  j^rt  of  the  wire ;  also,  let  T 
represent  the  tension,  or  stretchuig  weight,  m  lbs.,  and  Y  the  number  of 
Mfi^Ze  vibrations  per  second.    Then, 

V«= 386-166  X. 

The  relation  between  the  soxmd  of  any  note  and  the  corresponding  length 
of  pipe  is  as  follows : — Let  L  represent  the  length  of  the  tube  part  of  the 
pipe,  above  the  mouth,  in  feet,  and  V  the  number  of  vibrations  per  second 
oonesponding  to  the  given  note.    Then,  approximately, 

1024       ,     1024 


*  A  stop  consisting  of  stopped  pipes,  is  called,  in  French,  a  bourdon;  in 
German,  dedad. 
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oyer  their  proper  holes  in  the  aound-board.  In  this  cue 
they  are  fixed  in  convenient  places,  at  some  distRDce,  and  the 
wind  is  conveyed  to  them  from  the  soond-board  by  tubea.  It 
is  customary  also  to  place  rows  of  pipes  in  front  of  the  case, 
and  these  are  supplied  with  wind  in  like  manner.  These 
ranges  of  front  pipes  constitute  what  is  called  in  France 
the  mantrej  and,  in  Grermany,  the  stop  to  which  they  belong 
is  called  the  prine^al. 

The  metal  principally  used  for  the  constmctioii  df  flute- 
pipes,  on  the  continent,  ia  pure  tin;  in  England,  it  is  a  base 
mixture  of  tin  and  lead.  The  former  is  more  expenaive,  but 
it  is  very  much  superior,  being  more  durable,  and  giving  a 
more  bruliant  quality  of  tone. 

The  other  great  class  of  organ-pipes  are  the  reed§.  The 
sound  of  these  is  produced  on  the  same  principle  as  that  of 
the  clarionet  and  the  bassoon,  namelv,  by  the  vibrattona  of  a 
thin  tongue  of  some  elastic  material,  put  in  motion  by  the 
wind.  A  reed  pipe  consists  of  three  parts, — the  foot,  the 
reed  apparatus,  and  the  tube.  The  foot  receives  the  wind; 
it  is  a  sort  of  box,  into  the  upper  part  of  which  is  inserted 
the  end  of  the  pipe  tube,  having  the  reed  apparatus  attadied. 
This  consists  of  a  small  brass  tube,  having  one  flat  side, 
in  which  an  oblong  slit  is  made ;  this  slit  is  covered  hj  a 
tongue  or  leaf  of  thin  hard  brass,  fixed  at  one  end,  and  left 
free  to  vibrate  for  the  remainder  of  its  length*  The  com- 
pressed air  surrounds  the  whole,  and  tends  to  press  the 
tongue  flat  down  upon  the  slit  and  close  it  like  a  valve,  which 
it  would  do  if  the  tongue  were  perfectly  flat ;  but  it  is  slightly 
curved,  so  as  to  allow  the  free  end  to  stand,  by  the  natoral 
spring  of  the  metal,  a  little  off  the  face  of  the  tube.  The 
wind  rushing  through  the  opening  thus  left,  presses  the 
tongue  momentarily  down,  but  it  is  immediately  raised  again 
by  its  elasticity;  the  quick  repetition  of  this  alternate  action 
causes  it  to  beat  against  the  race  of  the  tube  in  a  continual 
succession  of  vibrations.  Every  time  that  the  tongue  rises,  a 
portion  of  wind  escapes  through  the  opening,  and  enters  the 
tube  of  the  pipe  fixed  above,  and  communicating  with  the 
small  tube  of  the  reed ;  and  it  is  to  the  vibrations  caused  by 
the  pulsations  of  air  thus  following  each  other  in  quick  suc- 
cession, that  the  sound  is  ascribed, — the  tongue  being  merely 
the  instrument  of  nroducing  them.  The  pitch  of  the  note 
sounded  by  a  reed-pipe  is  determined  by  the  length,  the 
thickness,  and  the  elasticity  of  the  brass  tongue,  and  not  by 
the  length  of  the  tube. 

Hie  tube  of  the  reed-pipe,  however,  materially  affects  the 
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qnalifty  of  the  tone.  It  ia  imperative  that  it  should  be  made 
such  a  size  that  th6  vibratioDa  of  the  eolamn  of  air  it  con- 
tains exaetly  correspond  with  those  given  by  the  reed.  When 
thaa  arranged  it  acts  in  the  same  manner  as  a  speaking- 
trumpet  does  to  the  voiee^  rendering  the  tone  more  full  and 
powerliiL  The  diameter  and  form  of  the  tube  also  influence 
the  quality;  and,  by  variations  in  these  particulars^  different 
varieties  <rf  reed-stops  are  obtained.  The  tone  of  reed-stops, 
in  general,  is  of  a  sharp  cutting  character :  they  add  con- 
aiderably  to  the  brilliancy  and  power  of  the  organ,  and  in 
their  more  delicate  varieties  form  agreeable  stops  for  wAo  or 
fancy  performance.  The  tubes  of  the  reed-pipes  are,  in  Eng-* 
land,  formed  of  the  ordinary  pipe-metal,  lead  and  tm ;  but^ 
on  the  continent,  those  of  the  principal  stops  are  made  of 
pure  tin.  For  this  reason,  and  also  on  aceount  of  the  greater 
importance  assigned  to  this  department  of  the  organ  in  Frendi 
instruments,  our  ne^hboors  excel  us  in  the  brilliancy  and 
effect  of  their  reeds.  The  tubes  of  some  of  the  ki^eat  reed- 
pipes  are  (rften  made  of  wood,  to  save  expense. 

Having  now  described  the  pipes  individually,  we  proceed  to 
explain  how  they  are  used  collectively  in  the  form  of  slops. 
A  stop  is  a  range  of  pipes,  of  the  same  character  of  tone,  ex- 
tending throughout  the  compass  of  the  organ,  generally  one 
to  each  note ;  so  that  if  a  certain  stop  is  drawn,  the  keys  will 
play  throughout  <m  pipes  of  that  character  of  which  the  stop 
consists**  Large  organs  contain  a  great  variety  of  slops,, 
nearly  all  differing,  in  some  respects,  from  each  other;  but 
we  may  simplify  the  description  of  them  by  remarking^  that 
the  cbwaeter  €&  every  stop  depends  on  two  elements,  namely,; 
its  pitch  audits  quaHty  (^  tone. 

Stops  are  of  different /?f/^A,  t.  e.,  the  same  key  will  sound 
different  notes,  according  as  different  stops  are  drawn.  There 
are  two  modes  of  designating  the  pitdi  of  a  stop,— ^-the  Eng- 
lish and  the  continental  mode.  The  mode  winch,  for  the 
sake  of  distinction,  we  call  the  En^ish  (although,  in  reality, 
it  is  but  partially  adopted  in  this  country),  is  by  stating  the 
interval  which  any  note  of  the  given  stop  makes  with  the 
fondamental  note,  corresponding  to  the  key  struck.  Thns,. 
when  the  kev  middle  C  (2-feet  G)  is  struck,  a  certain  stop 
win  sound  tne  6,  at  an  interval  of  a  twelfth  above;  thia 
stop  is  therefore  caUed  the  ^'twetfth.'^     Another  stop  wiD 

*  The  Tumifiaiimg  and  unsysteaiatifinomenclaffciiie  of  organ  stops,  wtick 
lias  gxadnally  «npt  into  use,  has  become  the  snkject  o£  gieat  ooapkost. 
The  names  attached  to  the  stops^  instead  of  lezring  to  nde  to  thecr  oae^ 
only  tend  to  perplox  the  play«r,  and.  to  pooduoa  oonfiuDDii  aad  Misaniic- 
standing 
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sound  the  C  two  octaves  above^  and  is  therefore  called  the 
*'  fifteenth/'  The  stops  which  sound  the  fundamental  note 
itself  would  be  on  this  principle  designated  "  unison/'  and 
those  sounding  an  octave  above  it  would  be  called  "  octave/' 
For  the'stops  sounding  an  octave  below  the  fundamental  note 
the  word  ''  double  "  has  been  used^  and^  though  not  correct 
in  principle^  it  may  be  considered  as  sanctioned  by  custom. 

To  explain  how  the  pitch  is  designated  in  continental  organs, 
we  must  premise  that  the  lowest  note  of  the  organ  manual 
claviers  is  always  supposed  to  be,  and  in  well  designed  large 
organs  always  is,  the  note  C  corresponding  with  the  lowest 
note  of  the  violoncello.  This  being  understood,  the  pitch  of 
a  stop  is  expressed  by  defining  the  note  which  that  particular 
stop  speaks  to  the  lowest  key  of  the  organ  manual ;  and  the 
way  aaopted  of  defining  this  note  is  by  giving  its  correspond- 
ing length  of  pipe  (supposing  it  to  be  of  the  open  flute  kili'dh, 
according  to  the  table  in  page  106.  A  few  examples  wul 
make  this  clear.  The  stop  called  "  diapason "  by  English 
organ-builders,  and  which  speaks  8-feet  C  to  the  lowest  note 
of  the  manual,  is  called  an  8-feet  stop,  as  are  all  those  that 
speak  in  unison  with  it.  Stops  of  this  pitch  are  the  most 
important  in  the  instrument,  as  they  give  the  same  sound  as 
that  represented  by  the  key  struck.  Stops  which  speak  an 
octave  lower  than  these^  giving  16-feet  C  to  the  lowest  note, 
are  called  16-feet  stops.  Those  speaking  an  octave  higher, 
giving  G  or  4-feet  C  to  the  lowest  note,  are  called  4-feet  stops, 
and  so  on.^ 

The  tone  of  every  key  in  a  large  organ  consists  of  notes  of 
many  different  pitches  combined,  so  as  to  blend  together,  and 
to  give  the  effect  of  one  sound.  The  first  organs  consisted  of 
the  fundamental  note  only,  or  what  would  now  be  called  the 
8-feet  or  unison  stop ;  and,  doubtless,  the  first  attempts  to  in- 
crease the  power  were  by  sounding  several  of  these  together; 
but  it  must  soon  have  been  discovered  that  the  accumulation 
of  sounds  of  the  same  kind,  vibrating  in  unison,  did  not  pro- 
duce any  thing  like  a  corresponding  increase  of  effect ;  and 
therefore  it  became  necessary  to  resort  to  some  other  expe- 
dient for  attaining  the  wished  for  end.   The  addition  of  a  pipe 

*  The  foreign  mode  of  designating  the  pitch  of  a  stop  has  been  much 
misonderstood  and  misapplied  in  England.  For  example,  8-feet  or  rniison 
stops  have  been  called  4-feet  when  they  consisted  of  gtc^pped  pipes,  because 
their  longest  pipe  was  only  that  length, — the  malceTB  losing  sight  of  the 
principle  that  the  designation  applies  to  the  note  sounded^  and  not  to  the 
actnal  length  of  pine  producinff  it.  Again,  when  the  organ  manual  ex- 
tended a  few  notes  lower  than  3ie  orthodox  limit,  an  8-feet  stop  has  been 
called  a  10  or  12-feet;  or,  if  an  octave  lower,  a  16-feet.  Otiier  miftakes, 
equally  at  variance  with  the  principle,  have  been  made. 
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aonnding  the  octave  above^  or  a  4-feet  stop,  was  probably  the 
first  effort  in  this  direction^  and  was  followed  by  the  further 
addition  of  the  fifteenth  (2-feet),  by  which  a  powerful  and 
krilliant  effect  was  gained.  At  length  it  appears  to  have 
been  discovered,  that  in  certain  sounds,  of  which  that  of  a 
bdl  is  a  good  example,  other  notes  were  heard  beside  the 
fundamental  one,  forming  what  are  called  harmonic  intervals 
with  it;  and  yet  the  whole  combining  into  one  powerful 
single  tone.  This  suggested  a  means  of  further  increasing 
the  power  of  the  organ ;  and,  accordingly,  a  pipe,  speaking 
the  twelfth  of  the  fundamental  note  (a  2i'-feet  stop),  was  added, 
which  gave  additional  power  and  mellowness  to  the  tone.  This 
eombination  of  four  stops,  vis.,  the  fundamental  note  (8  feet), 
its  octave  (4  feet),  its  twelfth  (2|  feet),  and  fifteenth  (2  feet), 
farms  a  tolerable  organ,  and  is  often  used  when  only  a  mode- 
mte  desiee  of  power  is  required.  Further  extensions  of  the 
principle  were,  nowever,  found  to  be  necessary  for  large  build- 
rags,  and  then  arose  the  ^'  compound "  stops,  consisting  of 
various  combinations  of  the  intervals  of  the  major  common 
diord,  or  3rd,  5th,  and  8th,  in  octaves  above  the  fifteenth, 
giving  a  peculiar  brilliancy  to  the  whole  combined  sound. 
Here,  however,  arose  a  difficulty ; — ^in  proportion  as  the  com- 
pound stops  or  '^  mixtures''  were  increased,  and  carried  higher 
in  the  scale,  it  was  found  that  the  whole  sound  had  a  tendency 
to  become  too  shrill,  and  wanted  weight  at  the  bottom ;  and 
since,  for  reasons  sJreadv  explained,  it  was  of  little  use  to 
augment  the  number  of  pipes  speaking  the  fundamental  note, 
the  plan  was  felicitously  hit  upon  of  adding  the  octave  below, 
callcMi  the  ''double''  or  16-feet  stop.  This  last  addition  has 
been  the  salvation  of  large  organs;  without  it  a  tone,  at  once 
brilliant  and  powerful,  and  suited  for  large  edifices,  could  not 
have  been  obtained.  It  not  only  added,  in  the  most  effective 
manner,  the  weight  necessary  to  balance  a  bright  combination 
of  mixtures,  but  has  allowed  of  several  intervals  being  inserted 
which  could  not  otherwise  have  been  used;  viz.,  the  fifth 
(5i  feet)  and  tenth  (3|  feet)  of  the  fundamental  note.  One 
or  two  bold  makers  have  added  the  interval  of  the  fiat  seventh, 
which  exists  in  nature,  and  may,  with  great  caution,  be  made 
to  combine  with  the  sound.  In  some  of  the  largest  French 
organs,  and  in  one  English  one  (St.  Olave's,  Southwark,  de- 
signed by  Dr.  Gauntlett),  a  82-feet  stop,  speaking  two  octaves 
below  the  fundamental  note,  has  been  used.  The  small  com- 
pound stops  are  generally  so  arranged  that  one  draw-stop 
serves  for  several  ranges  of  pipes,  and  hence  a  compound 
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stop  is  said  to  consist  of  2,  8^  4,  5^  or  7^  ranks,  as  the  case 
maybe. 

An  idea  may  now  be  formed  of  how  the  tone,  in  a  large 
organ,  is  produced.  On  touching  any  key  it  sounds  not  only 
the  note  proper  to  it,  but  also  several  octaves  of  it,  above  and 
below ;  and,  in  addition  to  these,  several  repetitions  of  the 
harmonic  intervals  forming  its  common  chord.  Yet,  when 
these  sounds  are  correctly  balanced  and  adjusted  to  each  other, 
the  entire  effect  is  but  that  of  one  note,  the  fundamental  one, 
endowed,  however,  with  a  body  and  a  brilliancy  that  could  be 
obtained  by  no  other  means.  We  need  scarcely  add,  that  the 
adjustment  of  the  stops  to  each  other,  is  one  of  those  opera- 
tions in  which  an  organ-builder's  knowledge,  experience,  and 
^kill  are  most  required. 

The  '^ reeds''  form  a  considerable  reinforcement  to  the 
power  of  the  full  organ.  They  are  used  in  the  form  of  16  feet 
(double),  8  feet  (unison),  4  feet  (octave),  and  sometimes  2  feet 
(fifteenth)  stops.  The  former  of  these,  though  very  oommoa 
in  organs  of  moderate  size  abroad,  and  one  of  the  most  effect- 
ive in  adding  power  and  weight  to  the  tone,  has  been  hitherto 
but  little  used  in  this  country. 

Besides  the  above-mentioned  stops,  which  compose  what  is 
called  the  "  full  organ,"  there  are  many  others  of  peculiar 
quality  of  tone,  caUed  "solo"  or  *' fancy"  stops.  They  are 
generally  either  8  feet  or  4  feet  in  pitch,  but  principally  the 
former;  and  they  are  made  both  of  the  flute  and  the  reed 
kind.  The  variety  is  given  in  the  flute  stops  by  the  scale^ 
the  material  or  the  form  of  the  pipe,  and  by  the  voicing. 
Wood  pipes,  whether  open  or  stopped,  produce  a  more  sub- 
dued tone  than  metal ;  and  this  may  be  much  modified  by 
alterations  in  the  mouth  and  different  modes  of  voicing.  A 
favorite  kind  of  flute  solo  stop  is  made  by  so  voicing  an  open 
wood  pipe  as  to  give  a  soft  reedy  quality  of  tone.  A  stopped 
metal  pipe,  with  a  hole  through  the  stopper,  prolonged  by  a 
small  tube  above,  and  called  by  the  French  fiUe  h  chendnief 
gives  a  clear  mellow  tone.  The  delicate  silvery  sound  of  the 
stop  called  the  "  dulceana,"  is  produced  by  an  open  metal 
pipe,  of  very  small  scale ;  and  an  agreeable  kind  of  tone  haa 
beien  lately  obtained  by  a  pipe  pierced  with  a  hole  in  its  side. 
A  fine  stop,  used  by  the  French,  is  produced  by  making  the 
pipes  "  overblow,"  as  it  is  called,  so  as  to  sotmd  an  octave 
higher  than  the  note  due  to  their  length. 

Among  the  reeds,  varieties  in  quality  are  produced  princi- 
pally by  varying  the  form  of  the  tube.  The  ordinary  tube  is 
conical ;  that  of  the  stop  called  the  oboe  has  a  bell  mouth ; 
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and  a  parallel  tube  gives  a  tone  moch  resembling  a  elarionet. 
The  ao-cdled  vo»  humana  is  usually  a  variety  of  reed-stop.^ 

The  continental  organ  builders^  particularly  the  Italians^  are 
greatly  in  advance  of  the  English  in  the  number,  variety,  and 
beauty  of  their  solo  stops ;  indeed  it  is  only  within  these  last 
few  years  that  any  attention  has  been  paid  to  them  in  this 
conDtry. 

In  a  large  organ,  containing  a  great  variety  of  stops,  it  is 
found  advisable,  for  the  convenience  of  the  performer,  not  to 
make  the  whole  of  these  playable  bv  one  key-board,  but  to 
distribute  them  upon  several.  The  mstrument  then  consists 
of  two,  three,  or  more  organs,  entirely  distinct  from  each 
other,  each  having  its  own  sound-board,  stops,  and  clavier, — 
the  clavien  being  placed  one  over  the  other,  conveniently  for 
tfie  performer  to  play  on  which  he  pleases.  In  addition  to 
those,  there  is  also  a  separate  organ,  with  a  key-board  to  be 
played  upon  by  the  feet,  and  called  the  ''pedal  or^an.''  The 
arrangement  and  number  of  these  organs  varies  in  different 
eountries,  and  in  different  sized  instruments.  No  organ  of 
any  pretensions  should  have  less  than  two  claviers ;  and  all 
lai^  ones  have  three,  exclusive  of  the  pedals.  We  shall  take 
an  organ  of  this  class  for  description. 

The  most  important  of  the  three  manuals  is  called  the  ''great 
organ/'  itoontainsthe  principal  stops  for  giving  power;  and 
its  keyboard  is  generally  the  lowest  but  one.  The  compass  ifl, 
4  octaves  in  old  and  4^  octaves  in  modem  organs,  beginning 
with  C  (8  feet)  as  the  lowest  note.  In  France,  the  principal 
reed-stops,  and  some  other  powerful  stops,  are  made  into  a 
separate  organ,  receiving  a  different  pressure  of  wind.  Its 
davier,  called  the  clavier  de  bombarde,  is  immediately  above 
that  of  the  ffrande  oryue,  and  is  capable  of  being  coupled  with 
it,  that  they  may  be  played  together. 

The  lowest  row  of  keys  generally  belongs  to  an  organ  of 

*  The  vox  kumana  stop  luus  been  a  fkyorite  theme  for  sentimeiital  tourists 
and  book-makers,  idio,  ignorant  enough  of  liie  sabtect,  baye  undertaken  to 
svdogize  foreign  organs,  and  absurd  stories  have  been  promulgated  about 
its  being  mistaken  lor  a  choir,  &c.  All  this  is  pure  imagmation.  The  stop 
bearing  this  name  is,  in  most  eases,  HtUe  or  nothing  Uke  what  it  professes 
to  r^resent,  bat  a  disagreeable  nasal  snarl,  of  which  any  street  ballad 
singer  wonld  be  ashamed.  It  is  much  less  like  the  tone  of  the  human  voice 
than  a  ^ood  opeai  flute  pipe  of  the  ordinary  quality.  The  English  vox 
kumana  is  a  reed  with  a  double  cone  at  the  top  of  tna  pipe ; — ^the  Frendi 
voix  humaine  has  a  cylindrical  tube,  partly  dosed  at  the  top.  l^e  Italian 
«oo0  fMnona  is  of  a  different  kind  auoffether,  being  composed  oi  two  /lute 
pipes  of  a  thin  quality,  one  tuned  a  litUe  ^tter  than  the  other,  so  as  to  giye 
a  tremuloos  tone  like  that  produced  by  a  good  singer,  or  a  skiifiil  player  on 
the  yiolin.  This  latter  kind  of  stop  has  also  been  called  voix  cileke  a^d 
unda  marU ;  its  effect  is  agreeable  when  judiciously  made. 
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stnaller  size,  called  on  the  continent  the  pori^f,  and  in  \ 

the  '^choir  organ.^    It  is  often  placed  in  a  aepaiaie  «aa^  in 

front  of  the  larger  one,  and  contains  stops  of  a  light  AttMMf  ^ 

ind  solo-stops.    Its  compass  is  tike  same  as  th«t  o^lkef  gMd 

brgui. 

The  organ  to  which  the  npper  davier  belongs,  is  eaUed  in 
England  the  "  swell/'  and  consists  of  an  organ  shi^  np  in  a 
box  closed  on  three  sides,  but  famished  in  front  with  Yene* 
tian  shutters,  or  moveable  louvre  boards,  made  to  open  and 
close  by  ;neans  of  a  pedal.  When  they  are  shut,  the  sonnd 
of  the  enclosed  organ  is  muffled  and  distant ;  but,  on  patting 
down  the  pedal,  they  are  gradually  opened,  and  the  sound 
becomes  louder.  The  swell  thus  gives  what  the  instrument 
would  not  otherwise  possess,  viz.,  the  power  of  cre^cefuh  and 
diminuendo ;  and,  when  this  organ  is  large,  the  effects  pro- 
ducible are  exceedingly  fine.  The  swell  is  an  English  inven- 
tion; but  by  whom  or  when  introduced,  we  cannot  learn. 
It  is  not  much  used  abroad.  The  swell  contains  the  same 
kind  of  stops  as  the  great  organ,  but  usually  on  a  smaller 
scale.  The  compass  in  large  organs  is  the  same  as  the  other 
claviers ;  but  stopped  pipes  are  used  for  the  lower  notes,  in 
order  to  save  room. 

The  pedal  organ  is  played  by  the  feet, — ^the  keys  being  of 
a  convenient  size  for  the  purpose.*  The  compass  is  usually 
2^  or  2\  octaves,  beginning  with  G  as  the  lowest  note.  The 
stops  are  82-feet  stops,  of  the  flute  kind,  in  metal  or  wood, 
or  both,  with  16-feet,  8-feet,  and  smaller  sizes,  as  in  the  great 
organ;  also  82-feet,  16-feet,  8-feet,  and  4-feet  reeds.  In 
organs  of  small  size,  the  82-feet  stops  are  not  found.  In 
England,  few  organs  have  any  large  separate  pedal  organ ;  but 
the  pedals  are  made  to  pull  down  the  keys  of  the  great  organ, 
having,  in  addition,  one  or  two  sets  of  16-feet  pipes,  cidled 
''  pedal  pipes.''  The  large  organ  at  St.  Paul's,  Frankfort,  has 
two  separate  pedal  claviers,  each  playing  distinct  pedal  organs. 

The  organ  contains  some  mechanical  contrivances,  which 
add  considerably  to  its  effectiveness,  and  which  it  is  necessary 
therefore  to  explain. 

Among  the  foremost  of  these  rank  what  are  called  couplers, 
t.  e.,  movements,  by  the  aid  of  which,  different  sets  of  keys 
may  be  made  to  act  on  each  other,  or  be  coupled  together, — 
the  object  being  to  give  additional  power  and  variety.     A 

*  Great  inoonyemenoe  arises  fix>in  different  dimensionB  of  the  pedal 
clavier  being  adopted  by  different  makers.  We  heard  a  celebrated  German 
organ  player  and  writer,  while  playing  lately  on  some  of  the  organs  in  the 
Ebuiibition,  express  himself  strongly  both  on  this  point  and  on  that  of  tiie 
nomenclature  of  the  stops. 
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oigaii  baa  graeraUy  couplers  by  which  the  great  organ 
may  he  laade  X»  play  all  the  others^  ao  as  te  put  tne  power  of 
tWwtii^  emu  together;  or  the  claviera  may  be  otherwise 
wl^dtf  lMQt|«f  i  i%  9f^  by  which  iucreaaed  variety  in  the 
mixture  of  stops  is  attained.  Another  kind  of  coupler  is  tha| 
iHlitch  causes  any  key  to  pull  down  its  octave  above  or  below, 
by  which  great  increaae  of  effect  is  obtained ;  these  are  more 
common  in  foreign  than  in  English  organs,  and  in  Italy  this 
kind  of  mechanism  is  called  the  ierza  mano,  or  third  Land. 
Hie  couplers  are  made  to  act  by  draw-stops,  projecting  at  the 
front  of  the  instrument,  or  sometimes  by  pedals.  The  latter 
plan  is  generally  adopted  in  France. 

Another  mechanical  contrivance  is  that  of  pedals  for  open- 
ing and  shutting  the  stops.  It  became  obvious,  at  an  early 
period,  that  it  would  be  convenient  to  effect,  while  playing, 
certain  changes  in  the  disposition  of  the  stops,  without  using 
the  hands  for  that  purpose;  and  the  first  contrivance  of  this 
nature  was  a  pedal,  to  take  off  the  loud  stops  only.  This  was 
called  the  "  shifting  movement,'^  but  its  use  was  very  limited, 
and  it  was  superseded  by  the  present  arrangement  of  "  com- 
position pedals.''  There  are  a  series  of  pedals,  to  each  of 
which  corresponds  a  certain  given  combination  or  "  composi- 
tion ''  of  stops,  and  which,  on  being  pressed  down,  will  ensure 
this  combination  of  stops  being  drawn,  no  matter  what  was 
drawn  before ;  it  will  push  in  those  stops  that  do  not  belong 
to  its  own  combination,  and  will  pull  out  those  that  do ;  thus, 
a  certain  pedal  will  always  give  the  full  organ,  a  certain  other 
one  the  8-feet  stops  only,  and  so  on.  The  composition  pedals 
were  invented  by  Mr.  Bishop,  the  English  organ  builder,  in 
1800,  and  are  now  very  generally  used.  Some  of  the  organs 
in  the  Exhibition  have  new  contrivances  for  acting  on  the  stops, 
which  will  be  noticed  in  the  proper  place. 

Mr.  Bishop  has  also  contrived  a  means,  which  he  terms  an 
"  anti*concussion  apparatus,''  for  remedying  the  pulsation  or 
€onenasion*of  air  in  the  wind-chest,  when  a  large  number  of 

{tipea  suddenly  cease  speaking,  and  but  a  few  are  held  on. 
t  consists  of  a  small  reservoir,  communicating  with  the  wind 
trunk,  and  pressed  down  by  a  spring,  so  adjusted  as  to  balance 
exactly  the  ordinary  pressure  of  wind.  MHien,  therefore,  the 
main  reservoir  is  suddenly  stopped,  and  a  momentary  extra- 
compression  of  the  air  is  thereby  caused,  the  anti-concussion 
spring  gives  way,  and  the  pulsation  of  wind  lifts  the  small 
reservoir,  instead  of  expending  its  force  on  the  pipes  that  are 
speaking.  This  apparatus  was  appUed  to  the  organ  in  St. 
PauFs  Cathedral,  in  1828. 
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The  mgenaity  of  organ-boilders  has  been  exercised  also  in 
oontrivmnees  for  lightening  the  toueh.  In  large  organs,  the 
valves  or  pallets,  for  admitting  the  wind  to  the  channels  in 
the  sound-boerdy  require  to  be  of  large  uee^  particularly  for 
the  lower  notes,  and  the  pressure  of  wind  upon  them  is  there- 
fore very  considerable.  This  pressure  having  to  be  overcome 
by  die  fingers,  whenever  the  vslye  is  opened,  one  of  two  evils 
must  ensue;  either  the  touch  must  be  very  heavy,  or  a  limit 
must  be  put  to  the  siae  of  the  valve  and  die  pressure  of  wind 
used.  The  first  alternative  renders  the  organ  difficult  to  play ; 
the  second  is  unfavorable  to  its  perfection^  and  forms  a  bar 
to  all  improvements  in  whidi  a  greater  force  or  quantity  of 
wind  is  required.  Several  attempts  have  been  made  to  reoi^y 
this;  and  the  Exhibition  affords  examples  of  sOme  successful 
contrivances  directed  to  this  end^  the  peculiarities  of  which 
will  be  hereafiker  described. 

Some  foreign  organs  have  an  apparatus  called  the  irembUmt 
or  tremolo,  for  producing  a  trembling  or  shaking  effect  in  the 
sound ;  but  its  use  scarcely  appears  legitimate,  and  it  is  almost 
discarded.  The  effect  is  produced  by  a  valve  being  placed 
in  the  wind-trunk,  in  sndi  a  manner  as  to  communicate  vibra- 
tion or  pulsation  to  the  wind  as  it  passes  along. 
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It  is  in  the  early  ages  of  Christianity,  in  the  twilight  of  time  (to 
use  the  happy  expression  of  a  modem  writer),  that  we  must 
seek  for  the  origin  of  glass  painting, — an  art  that  arose  unda* 
the  influence  of  the  same  religious  enthusiasm  from  which 
our  early  christian  architecture  may  be  said  to  have  sprung. 
From  the  earliest  time,  stained  glass  windows  were,  no  doubt, 
employed,  as  at  present,  chiefly  in  the  decoration  of  buildings 
devot^  to  the  purposes  of  religion ;  and,  surely,  never  wa6 
decoration  more  suitable,  in  every  respect,  to  its  object ;  the 
beauty  and  brilliancy  of  the  colors,  the  sparkling  gem-like 
effects  of  which  they  were  susceptible,  when  skilfully  com- 
bined, gave,  at  little  cost,  an  enduring  richness  to  the  archi- 
tecture, and  created  a  characteristic  atmosphere  of  light  which 
spoke  unmistakably  to  the  beholder  of  the  sacredness  of  the 
building  thus  decorated.  Although  as  eariy  as  the  fourth 
or  fifth  centuries  of  the  christian  era  we  find  traces  of  the 
employment  of  colored  glass  in  the  decoration  of  the  windows 
of  ecclesiastical  buildings — ^there  exists,  we  believe,  no  authen- 
tic mention  of  any  particular  edifice  so  ornamented  previously 


.  DecorMive  Art.  117 

to  the  aeveatb  eeBtoiy;  at  that  periodi  howeyer,  wlien  the 
iBi^ifieeat  Byaiuitiiie  Chureh  of  St.  Sophia  was  re*coit* 
atractedj  afiteir  haFing  been  destroyed  by  fire,  it  is  said  that 
its  windows  were  ornamented  witii  mosaics  in  eolored  glass; 
about  the  same  time  also,  acecnrding  to  the  vme? able  Bede, 
foreign  Mrtists  were  brought  into  England  by  the  Bishop 
of  Wearmoutb^  for  the  purpose  of  oonstrueting  windows  of 
stained  glass  in  the  abbey  of  that  name.  As  there  are  now,, 
boweyer,  no  remains  of  stained  glass  which  can  be  traoed  to. 
an  earlier  period  than  the  twelfth  century,  it  is  at  that  time^ 
properly  spieaking,  that  any  considerations  relating  to  this 
sabject,  ought  to  commence;  for  there  are  still  in  exbtenoe 
so  many  undoubted  examples  of  the  stained  glass  of  that  epoch, 
that  there  all  uncertainty  and  hypothesis,  in  reference  to  this* 
art,  must  vanish* 

In  the  first  applications  of  colored  glass  to  the  decoration 
of  windows,  it  was  probably  employed  in  the  character  of 
mosaic,  relieving,  by  its  brilhancy,  the  dull  uniformity  of  tint : 
and  effect  produced  W  the  colorless  glass.  Gradually  md' 
naturally  the  artist  would  pass  to  the  development  of  a  design 
in  which  we  should  expect  that,  in  the  first  instance,  nothing 
beyond  the  symmetrical  and  harmonious  arrangement  of  colors, 
would  be  attempted, — a  simple  geometrical,  or,  at  least,  uni- 
form pattern,  being  the  result.  From  this,  as  naturally,  the 
artist  would  take  another  step,  and  introduce  something  like 
pictorial  design.  If  we  examine  the  specimens  of  the  most 
ancient  stained  glass,  we  shall  perceive  at  once  that  a  course, 
similar  to  the  above,  was  certainly  followed,  although,  perhaps,; 
to  some  degree  unconsciously,  by  the  glass  painter.  The 
leading  feature  of  the  stained  glass  of  the  twelfth  century 
was  its  decorated  ground  work  and  rich  borders, — medallions, 
containing  the  pictorial  designs,  being  laid  upon  the  ground 
in  the  character  of  a  thing  added,  and  being,  as  it  were,  sub* 
servient  to  the  original  design.  About  the  time  when  gothic 
architecture  had  reached  its  culminating  point,  the  art  of  glass 
staining  was  likewise  in  its  highest  stage  of  devdopment; 
and  although  some  writers  have  considered  that  glass  painting 
had  attained  its  greatest  perfection  in  the  fift^nth  and  six- 
teenth centuries,  when  a  higher  style  of  art  had  been  wedded 
to  the  more  technical  efforts  of  the  older  artists,  our  convic- 
tion is,  that  the  period  at  which  glass  staining  had  reached 
its  full  vigour — when  its  whole  capabilities  were  made  to  dis- 
play themselves — was  that  in  which  it  most  truly  played  the 
part  of  a  decoration,  in  keeping  with  and  subservient  to  the 
feeling  of  the  architecture  of  the  edifice  in  general,  and  before 
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it  WM  forced  into  a  kind  of  separate  or  individual  existence,  to 
which,  as  we  shall  shew,  it  is  in  many  respects  nnsoited.  In 
the  stained  glass  of  the  twelfth  and  thirteenth  centoriesi  its 
leading  characteristics  are  elegance  and  grace  of  form  and 
harmony  of  color;  and  although  in  the  works  of  this 
period  pictorial  representations  are  found  in  the  form  of  me- 
dallions, yet,  in  the  drawing  of  the  figures  and  the  color  of 
the  accessories,  it  is  evident  that  only  one  object  fixed  the 
attention  of  the  artist,  namely,  to  produce  an  ensemble,  in 
which  harmony  of  color  and  not  correctness  of  design,  was 
the  principal  point  to  be  attained.  Some  writers  upon  this 
subject  have  bcdieved,  apparently  upon  slender  grounds,  that  in 
ancient  glass  painting  the  colors  severally  possessed  a  special 
signification ;  and  that  their  combinations,  like  those  of  he- 
raldry, were  symbolical  of  some  particular  sentiment.  This 
appears  to  be  seeking  for  a  difficulty  where  none  really  exists. 
Thst  the  early  glass  painters  were  thoroughly  conversant  with 
the  principles  of  harmony  in  coloring,  their  works  bear  ample 
tJestimony.  The  palette  of  the  artist  of  the  period  was,  how- 
ever, comparatively  poor ;  and  in  producing  an  object  in  which 
color  was  the  leading  feature,  it  is  not  surprising  that  the 
artist  should  bend  his  whole  strength  to  Utte  task  of  rendering 
that  feature  as  perfect  as  possible :  so,  when  the  necessities 
of  the  case  required  it,  the  natural  color  of  objects,  in  their 
pictorial  designs,  was  totally  disregarded, — that  color  being 
mtroduced  which  best  conduced  to  the  general  efiect  of  the 
decoration,  without  reference  to  truthful  representation.  In 
ancient  glass,  we  have  many  striking  examples  of  the  disregard 
of  natural  effects,  which  incontrovertibly  prove  that  the  design 
was  a  matter  of  secondary  consideration,  and  that  harmony  of 
color  was  the  great  end  of  the  whole  work.  It  is  not  surprising 
that  a  certain  degree  of  similarity  in  the  manner  of  expression 
should  exist  between  the  herald  painter  and  glass  painter, — 
their  respective  subjects  probably  originated  at  about  the  same 
period ;  and  in  the  mere  conventional  representation  of  objecte 
we  should  expect  that  a  somewhat  similar  mode  of  treatment 
would  be  found.  At  the  same  time  there  does  not  appear  to  be 
any  ground  for  believing  that  the  old  glass  painters  employed 
their  color  otherwise  than  in  its  common  acceptation,  using  it 
merely  with  reference  to  the  effect  of  the  decoration,  and  with- 
out any  hidden  or  mysterious  signification. 

A  kmd  of  inspiration  seems  to  have  g^ded  the  earlier 
glass  painters ;  for  although  in  later  ages  artists  of  the  greatest 
excellence  lent  their  assistance  to  this  branch  of  art,  still  in 
proportion  as  fine  art  became  united  to  it,  it  lost  those  normal 


Decorative  Art.  1 19 

charaeteristics  which,  above  all,  rendered  it  fioitable  to  its 
porpoBe.  It  is  not  improbabk  that,  in  some  respects,  the 
very  imperfections  of  the  matenal  with  which  they  worked 
gave  a  certain  d^ree  of  advantage  to  the  earhr  aiptista  in  ob» 
tainkig  aome  of  theieffects  of  stained  glass.  The  ait  of  glass* 
making  waa  then  in  its  very  infancy,  the  methods  of  mantih 
fitfture  were  rude  and  imperfect,  and  the  §^ss  produced  was 
iiregttlar  in  thickness,  and  filled  with  striae  and  other  de* 
fecta.  The  thickness,  the  irregularity  of  surface^  and  thp 
coaraeness  of  texture,  may  possibly,  howQv/^,  have  tended  to 
^ve  a  peculiar  grain  and  character  to  the  work,,  which  would 
increaae  its  effect,^  particularly  when  viewed  £com  a  distance. 
A  comparispn  between  the  prooes?.  of  liE|e.  engraving  and 
menotint  will  illustrate  our  meaning.  To.  what  does  the 
former  owe  its  superior  hriUiaoc^  and  clearness  of  tone  f 
Simply  to  the  circumstaoce  that  instead  of  its  effects  being 
produced  by  smooth  gradations  of  color,  they  ace  the  reauH 
of  the  crossing  and  re-crossing  of  black  lines  upon  &  light 
ground.  In  some  specimens  of  early  red  glass  a  similar  pe- 
culiarity may  be  seen.  The  color,  instead  of  being  unifiorm^ 
is  striated  and  irregular,  and  from  a  distance  a  much  better 
effiset  may  perhaps  be  obtained  from  color,  so  displayed,  than 
when  the  tint  is  perfectly  uniform.  The  early  art  of  glass 
painting  is  generally  supposed  to  have  depended  for  success 
upon  some  secret  processes,  long  since  entirely  lost.  Nothing 
can  be  more  fallacious  than  this  belief : — it  is  true  that  at  a 
eertain  period  stained  glass  fell  into  disuse,  at  least  in  great 
measure,  and  the  prosecution  of  the  art  perhaps  ceased  to  be 
regarded  with  that  degree  of  consideration  necenssary  to  its  sup* 
port.  The  canse  of  its  gradual  decay  must,  however,  be  sought 
in  other  circumstances  than  the  loss  of  the  knowledge  of  secret 
technical  processes:  it  must,  in  considering  this  subject, 
be  borne  in  mind,  that  between  the  painting  of  pictures  and 
the  execution  of  a  stained  glass  window,  there  exist  but 
few  points  of  reUtiosship.  The  art  of  glass  painting  was 
originany  strictly  an  art  decorative ;  or,  perhaps,  we  may  say 
with  more  correctness,  a  monumental  art;  it  took,  as  we 
have  already  said,  its  rise  with  Christian  architecture,  and  it 
formed  a  part  of  that  architecture,  and  was  in  perfect  sub- 
ordination to  the  architect's  design.  Whilst  this  connection 
continued,  ^asa  painting  flourished  in  all  its  glory  and 
strength ;  but  gradually  there  arose  a  deaire  to  disunite  the 
two — ^to  raise  that  which  was  a  mere  decoration,  and  which,  in 
that  capacity,  was  incomparably  suitable  to  its  object,  into 
the  rank  of  the  fine  arts :  the  consequence  was,  that  from 
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the  moment  of  its  separation  from  arcUteetare^  gi^s 
ing  decayed.  So  far  from  early  glass  painters  posseasmg  way 
superior  technieal  processes^  as  is  generally  suppoaed^  it  it 
probable  that  they  were  far  b^ind  those  of  the  present  day  in 
this  respect :  they  possessed  bat  few  tints  of  color  in  gbm; 
and  the  art  of  enamelling^  so  as  to  fix  the  colors,  applwd  in 
the  progress  of  the  work^  was  imperfectly,  if  at  all,  known  to 
them.  Their  colors  were  limited  to  niby,  blue,  violet,  yeliow, 
and  green;  they  had  no  means  of  producing  the  interme* 
diate  shades  of  color,  which  can  now  be  obtained  so  sue- 
cessfnlly  that  the  pidette  of  the  glass  painter  is  famished 
with  erery  irariety  of  tint ;  yet  with  these  limited  means  what 
wondroas  effects  did  they  produce !  To  those  of  oar  read^w 
who  desire  to  see  what  can  be  done  at  the  present  time  by 
manufacturers  of  colored  glass,  and  to  judge  accordingly  of 
the  advantages  possessed  by  modem  glass  painters,  we  re- 
commend the  examination  <^  the  edging  or  bcmler  of  a  piece 
of  glass  staining,  of  a  rose  shape,  placed  in  the  Exhibition 
(North  Gkllery)  by  Messrs.  Chance,  of  Birmingham.  The 
border  consists  only  of  pieces  of  colored  glass,  without  any 
design ;  but  the  glass  is  of  every  conceivable  tint, — a  beautiful 
mby,  among  others,  equal  to  tne  finest  ancient  ruby,  the  art 
of  making  whicb  was  indeed  lost,  and  we  believe  re-discoversd 
only  a  few  years  since  by  a  French  manufacturer  residing 
near  Paris. 

In  the  early  stained  glass,  the  fiaces  and  hands  of  the  figures 
were  always  executed  in  a  greyish-brown  kind  of  glass,  without 
any  attempt  at  color ;  the  features  and  markings  being  traced 
out  with  black ;  and  the  shadows  being  also  sometimes  hatched 
in  black  lines.  The  color  in  which  the  lines  were  thas  traeed, 
although  probably  in  some  degree  fixed  by  the  application  of 
heat,  still  held  so  imperfectly  to  the  glass,  that  in  some  epeci^ 
mens  it  may  be  removed  with  the  finger  nail.  When  the  art  of 
enamelling  the  colors  on  glass  came  to  be  better  understood, 
the  artists  ceased  to  retain  one  of  the  peculiar  characteristics  of 
the  early  glass,  vis.,  the  beautiful  asure  or  ruby  badcgrounds, 
which  are  to  be  seen  in  almost  every  specimen  of  the  stained 
glass  of  the  twelfth  or  thirteenth  centuries.  The  power  of 
fixing  applied  colors  by  the  furnace,  gave  the  artist  the  means 
of  producing  more  elaborate  designs  and  enrichments  of  hia 
work;  but  at  the  same  time  it  tended  to  promote  those  at- 
tempts at  the  introduction  of  a  higher  art,  which  ultimatdy 
led  to  the  destraction  of  glass  painting  in  its  legitimate  a|K 
plication.  The  art  of  glass  painting  (improperly  so  adled 
perhaps)  consisted  in  nothing  more  than  arranging  in  certain 
order^  according  to  a  cartoon  prepared  before  hand,  slips  of 
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gkM»  #f  '  vttk>a»  ookure^  cut  iato  tlie  wopex  ahape  by  mauiB  a£ 
i^  hot  ifOQ, — the  uae  of  the  dianuHia  betog  at  this  period  uik 
knovn  }  md  the  only  part  of  the  proeew  bearing  any  reeem-* 
Uanee  to  fine  art  was  the  tracing  out  thefeatureB,  and  roughly 
hatcMng  in  the  ahadows.  In  aome  of  the  stained  windows  ot 
the  twelfth  and  thirteenth  centuries,  we  find  the  backgrounds. 
fiiHrmed  of  a  greenish-white  gUss,  hatohed  with  black  Unas,— ^ 
colored  glaas  being  somewhat  sparingly  introduced.  In  the  ce- 
IdNAted  window  in  the  north  transept  of  York  Minster^  caUed 
the  Four  Katersj  we  have  an  example  of  this  style.  This  noble 
windowj  the  lancets  of  which  are  50  leet  high  by  5  wide,  was 
Qftde  in  the  year  1227;  it  is  perhaps  the  finest  specimen  of 
aariiy  glass  painting  extant  in  England.  Copies  of  portions 
of  this  window  mar  be  seen  in  the  Exhibition  (north  gallery)! 
wbieh  give  an  excellent  idea  of  the  peculiarities  of  the  ad» 
giaal ;  they  are  by  Wailes^  of  Newcastle-upon-Tyne.  There 
aie  othcv  good  eoaunples  of  the  early  style  of  glass  staining, 
cshibited  by  Ghuice  &  Co.,  and  Powell  &  Sons,  of  White- 
finars;  the  painting  being  by  Eees,  and  by  Hollaad,  of 
Warwiek. 

Before  the  expiration  of  the  thirteenth  century^  the  practice 
of  converting  stained  glass  windows  into  pictures  had  oom^ 
tneneed :  at  that  time,  we  first  find  figures  of  large  size  intro- 
dnoed,  but  they  were  still  in  the  monumental  style*    In  the 
fourteenth  and  fifteenth  centuries,  the  tendency  to  amalgamate 
jQae  art  with  decoration  continued  to  progress ;  a  higher  degree 
of  finish,  an  attempt  to  imitate  nature  more  dosely,  could  now 
be  discovered.   In  many  cases,  the  fiices  and  hands  were  moce 
oc  leas  colored, — the  hair  in  almost  every  instance ;  and,  as 
the  glass  stain^rs  had  learned  the  art  of  enamelling  their 
colon,  pictorial  backgrounds  and  rich  costumes  had  become 
a  leading  feature.    What  is  termed  the  canqiied  style  was 
now  ahK>  introduced;  in  a  rude  form  this  will  be  seen  like- 
wise in  some  remains  of  the  thirteenth  century;  but,  at  a 
later  epoch,  its  use  became  general.     It  consisted  in  the  in- 
troduction of  architectural  canopies  above  the  isolated  figures, 
which,  consequently,  stood,  as  it  were,  in  a  kind  of  niche; 
the  figures  were  also  executed  in  a  higher  style  of  art,  and 
had  acqniied  a  kind  of  individuality.    The  general  decoraticm 
ef  the  window  was  now  secondary  to  the  figure, — the  whole 
taking,  more  w  less,  the  character  of  a  picture.    Another 
peeuliarity  of  the  fourteenth  ceatury,  w«b  the  employment  of 
beautiful  ornamental  rose-shaped  medallions,  laid,  as  it  were, 
upon  the  background  of  the  window,  which  was  now  more 
elaborate  in  design  than  in  the  preceding  century ;  but  it  is 
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curious  to  remark,  that,  while  the  tendeocjr  was  altbgeUier 
towards  the  employment  of  a  greater  profusion  of  omanwftty 
and  the  most  vivid  contrasts  of  color,  another  innovation  arose, 
quite  in  a  oontrarv  direction ;.  this  was  in  the  use  of  a  greeii- 
ish^grev  tinted  gtasa^  termed  by  the  French  glass  stainen 
griiaiue.  This  was  employed  as  a  background;  and  the  de- 
signs were  traced  upon  it  either  in  eolor  or  in  black  only. 
TbG^riiaille  came,  at  a  later  period,  to  be  often  itsed  for 
figures  and  certain  specific  portions  of  the  work, — ^the  remain- 
der  being  filled  up  with  colored  glass,  as  heretofbre*  It  is 
remarkable  that,  in  an  age  in  whidi  so  much  feding  for  eolor 
evidently  existed,  the  sudden  transition  to  the  use  of  a  mate- 
rial similar  to  the  gritaiUe  should  have  taken  plaee.  By  some 
it  has  been  supposed  that  this  arose  from  its  being  leas 
costly  than  the  stained  glass;  by  others  that  it  was  sub- 
stituted for  the  latter  on  account  of  its  permitting  of  the 
passage  of  more  light.  Be  this  as  it  may,  the  fact  of  its 
general  introduction  at  this  period  is  undoubted.  In  the 
cathedrals  of  Salisbury,  Lincoln,  and  Wells,  specimens  of 
ffjisaille  are  still  remaining ;  but  probably  the  best  specimen 
of  the  general  style  of  the  fourteenth  century  is  the  eastern 
window  of  Bristol  cathedral.  In  the  fifteenth  century  stained 
glass  began  to  be  employed  in  secular  buildings  as  well  as  in 
diurches,  and  the  original  characteristics  of  the  art  were  fast 
vanishing;  its  strictly  decorative  and  mosaic  style  had  been 
replaced  l^  one  foreign  and  unsuitaUe  to  it,  and  the  decay 
of  glass  painting,  as  a  specific  art,  was  in  its  advents  Fine 
«rt  had  usurped  the  piKce  of  decorative  art,  but  with  what 
result,  the  subsequent  histoiy  of  glass  painting  will  beet 
portray.  During  the  fifteenth  century,  however,  some  foie 
works  were  executed,-^for  the  art  still  maintained  some  of 
•that  monumental  style  to  which  it  is  so  peculiarly  suited."^ 
At  this  period  was  constructed  the  great  east  window  of  York 
Minster:  this  was  begun  in  1405,  by  John  Thornton,  of 
Coventry.  It  must  be  considered  one  of  the  most  remarkable 
spedmens  of  ancient  stained  glass,  both  with  regard  to  its 
magnitude,  the  variety  of  the  subject,  and  the  beauty  and 
harmony  of  the  colors.  Glass  painting  came  now  to  differ 
only  in  the  material  in  which  the  work  was  executed,  from  the 
mural  paintings  of  the  period;  for  the  great  aim  of  the  artist 
was  to  imitate  nature.  What  is  termed  the  period  of  the  Be- 
naissance  was  that  of  the  decadence  of  the  noble  architecture 
which  had  produced  those  cathedrals,  whose  gnmdeur  and 
beauty  have  never  been  equalled, — and  glass  painting  followed 
in  the  train  of  architecture. 
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As  a  Bi6diam  for  the  .iaterprQtatiiQA  of  fine  art,  gliiM  ia 
Liially  qnauitable;  wliereas  it  would  be,  we  believe,  im- 
IMWttble  tQ  conceive  a  material  better  adapted  to  the  mosaic  ^tyle 
of  decoraiioa.  The  effects  of  colored  glass  are  those  of  the 
cokara  of  the  prism :  it  is  so  difficult  to  lull  this  brilliancy, 
iksX  in  attempts  to  paint  or  enamel  pictorial  effects .  on 
giMS,  tli«re  always  remain  a.  degree  of  transparency,  glare, 
aad  flimsinffls  (if  we  may  use  'siich  an  expression),  entirely 
destructive  of  any  dose  resemblance  to  nature.  In  the  Exhi- 
tntionj  at  the  present  moment,  are  placed  in  juxtapoaition 
numeiws  specimena  of  gbss  painting,  in  different  styles, 
eompieliendlng  all  periods.  If  we  study  their  peculiarities 
eloaely,  compare  picture  with  decoration,  the  Five  Sisters 
of  York,  and  other  examples  of  the  early  ages,  with  some 
of  the  objectless  and  inoonsistent  mixtures. of  the  nine- 
leemth  ceBtury,7— there  can,  we  believe,  be  but  one  deduction 
made  from  such  a  comparison.  In  the  nave  is  exhibited  a 
grand  specimen  of  glass  enamelling  by  an  Italian  artist,  Ber- 
tiniy  of  Milan,  a  noble  work,  as  a  specimen  of  the  skill  of  the 
artut ;  but  this  very  work,  fine  as  it  is  technically,  is  a  proof 
of  the  eorreetness  of  our  views.  An  attempt  is  made  in  this 
to  embody  certain  of  the  incidents  of  a  work  of  imagination 
(the  divine  comedy  of  Dante);  with  what  result,  we  would  ask? 
The  effects  are  intended  to  be  strictly  pictorial, — taking,  of 
ooorse,  nature  for  their  model ;  but  from  the  character  of  the 
material  up<m  which  the  picture  is  produced,  while  the  forms 
and  meaner  of  treating  are  in  accordance  with  fiine  art,  the 
effects,  from  the  transparency  and  brilliancy  of  the  cdiored 
glass,  are  those  of  a  gorgeous  decoration.  This  very,  excess 
of  brilliancy  and  transparency,  which  form  the  chief  defect  of 
cfAared  glass,  with  reference  to  fine  art,  are  the  cause  of  its 
|>xe-«Kunent  suitableness  to  its  earliest  and  most  appropriate 
^ise.  During  the  latter  part  of  the  sixteenth  and  the  whole 
of  the  seventeenth  centuries,  the  art  of  staining  glass  became 
more  and  more  neglected;  and,  although  it  cannot  be  said 
to  have,  at  any  periojii,  passed  entirely  out  of  use,  its  emplov- 
ment,.  compared  with  preceding,  ages,  was  reduced  to  the 
lowest  degree.  In  the  early  part  of  the  eighteenth  century 
fi  few.  struggling. rays  began  once  mpre  tp  be  emitted  from 
that, which  had  become  nearly  extinguished ;  and,  in  England, 
the  arty,  or  rather  an  art,  of  glass  paintings  began  gradu^dly  to 
.develope  itself.  To  say  that. this  w^as.a  revivd  of  the  ancient 
m<Hiumental  glass  painting,  would  be.  incorrect:  we  believe 
that  the  paintings  executed  at  this  period  were  all,  more  or 
less,  enamellings  upon  colorless  gUs? ;  .snd  .the  style  of  the 
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sttfajectvand  the  manner  of  treaitnumt,  pffov«  tlmft'die  object 
of  the  artiet  wat  to  prodace,  as  nearly  aa  peeaiUey  thoee  pio«. 
toirial  efiects  upon  glass,  wlueb^  in  point  of  facti  eaa  ooly  b&^ 
alteHipted  saeoessfally  in  the  fresco  or  upon  the  casfaaa. 
There  ean  be  no  doobti  that  to  produce  eaamds  is  mwh 
more  difficulty  and  requires  a  higher  degree  of  artistic  skffl 
than  the  old  glass  painters  possessed ;  the  process  of  ena* 
mailing  is  itself  a  difficult  art;  and  unfortunatdy^  when  em* 
ployed  upon  glass^  it  comes^  after  all,  in  great  meaauie,  to 
waste  of  labor.  We  do  not  mean  to  argue,  that  by  modem 
processes  very  beautiful  works  have  not  been  produced ;  eve^ 
one  must  admit  sudii  to  have  been  the  case;  but,  at  the  same 
time,  we  believe  that  the  spirit  in  which  stained  glass  has 
been  employed,  generally,  by  modem  painters,  is  a  miataken 
one ;  and  that  it  is  altogether  false  in  principle,  and  abortive 
in  practice,  to  attempt  to  fix  upon  stained  g^ass  anything  be- 
yond the  function  of  decoration. 

When  we  come  to  eammine  dosely  into  the  means  which 
the  ancients  had  at  their  disposal  in  the  production  of  their 
stained  windows,  it  will  be  at  once  perceived  that,  although 
limited  in  extent,  they  were  fully  sufficient  to  the  production 
of  any  variety  of  effect  in  c(dor.  We  have  already  aaenticMied 
the  colors  in  glass  which  they  could  manufacture;  and  these, 
it  wiU  be  found,  comprise  tbe  meana  of  producing  the  most 
striking  combinations.  The  early  glass^workers  wm  also 
acquainted  widi  the  process  o£  flashing  glass,  as  it  is  techni- 
cally termed ;  at  least,  they  emplojred  that  process  in  making 
their  ruby  glass :  this  flashing  consisted  in  giving  a  thin  coat* 
ing  of  color  to  a  body  of  conmum  colorless  glass.  With 
tiie  ruby  glass  the  process  of  flashing  was  always  followed,  as 
the  depth  of  that  colored  glass  was  so  great,  that  if  it  had 
been  itself  made  thick  enough  to  have  the  necessary  strength, 
it  would  have  had  the  appearance  of  black  glass ;  it  therefine 
became  requisite  to  make  the  ruby  very  thin ;  and,  to  obtain 
at  the  same  time  the  strength  necessary  in  its  emplojrment, 
it  was  made  in  union  with  white  glass,  as  we  have  already 
mentioned.  Some  of  the  old  writers,  on  the  subject  of  glass 
painting,  having  found  that  the  ancient  ruby  glass  was  colored 
only  on  one  side,  conceived  that  Hm  color  was  produced  by 
a  kmd  of  enamelling ;  and  some  go  even  so  far  as  to  ss^,  that 
they  could  perceive  the  traces  of  the  brush  used  in  laymg  on 
the  fusible  coloring  material.  At  a  later  period,  other  cobra, 
besides  the  ruby,  came  to  be  produced  upon  the  same  princi- 
ple; and  modem  glass-makers  have  shewn,  that  eveiy  tint  of 
glass  may,  if  necessary,  be  manu&ctured  by  surface  eoloratkm** 
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The  afipKbatioli  of  tkt  color,  in  thin  eootSy  giires  to  the  g^aM 
punter  eertam  advantages,  which  indeed,  to  some  extent, 
wae  made  arailable  hj  the  old  painters.  If  it  be  desired  to 
produee,  for  instance,  any  ornamentation  upon  the  surface  <^ 
a  pieee  of  glass,  oolored  as  idx>ve,  Ae  color  eon  be  easily  re» 
moired  by  grinding  the  sttvface  to  a  sufficient  depth  to  cut 
thnmgb  it:  this,  of  course,  can  be  done  according  to  any 
pattern ;  and  the  parts  so  denuded  of  color  can  either  be  left 
colorliss  or  afterwards  colored,  according  to  the  common  pro* 
cess  of  enamelling.  A  good  illustration  of  this  operation 
may  be  seen  in  some  kinds  of  glass  vases,  in  which  two  or 
more  colors  are  introduced.  The  colorless  body  of  the  glass 
is  here  sometimes  endowed  with  two  superficial  colored  layers, 
snd  the  effects  are  afterwards  obtained  by  cutting  through 
tliese  in  different  d(«rees.  Plenty  of  specimens  of  this  gliMS 
may  be  seen  at  the  fixhibition  in  the  foreign  department  in 
the  nave,  and  among  the  English  glass  in  the  north  gallery* 

With  respect  to  the  coloring  principle  of  the  ancient  ruby 
glass,  many  fUladous  notions  have  been  entertained.  The 
seeret  of  its  manufiicture  was  certainly  tot  a  long  period  lost ; 
it  was  generally  thought  to  have  been  colored  with  oxide  of 
gdd, — but  this  is  now  known  to  be  incorrect.  That  the  oxide 
ioS  gold  will  produce  a  fine  ruby  tint  in  glass,  is  well  known ; 
moA  this  color  possesses  the  peculiarity  of  withstanding,  with** 
out  undergoing  any  change,  a  very  intense  heat :  indeed,  al* 
though  tins  auriferous  glass  is  sometimes  nearly  or  quite 
colorless  when  it  first  eomes  from  the  glass  furnace,  it  only 
requires  to  be  heated  before  the  glass-modeller's  blow^pipe  to 
cause  it  to  beeome  of  the  most  beautifttl  crimson.  The  ancient 
ruby  glass  was  not,  however,  cdiored  with  gold,  but  with  a 
Buxture  of  the  suboxide  of  copper  and  peroxide  of  iron. 
We  have  already  stated  that  the  process  of  manufibcturing 
this  ruby  ^ass  is  no  longer  a  secret,  as  an  inspection  of  the 
works  in  stained  glass  at  the  Exhibition  will,  indeed,  suffi- 
ciently  prove;  In  connection  with  the  manufiicture  of  ruby 
glass,  we  are  reminded  of  an  anecdote : — It  is  said  that  during 
the  first  French  revolution,  some  individual,  following  the 
popular  idea  that  the  ancient  ruby  glass  was  colored  by  means 
of  gold,  proposed  to  the  National  Convention  to  melt  up  all 
the  remains  of  this  glass,  in  the  painted  windows  of  the 
churches,  for  the  purpose  of  extracting  the  gold.  The  Con- 
vention, catching  at  the  idea,  and,  doubtless,  expectant  of 
opening  up  a  mine  of  treasure,  confided  to  the  hands  of  a 
chouist  a  portion  of  the  precious  glass ;  upon  examination, 
however,  he  discovered  no  gcdd,  but  a  little  of  the  oxides 
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of  copper  and  iron.  Is  it  not  po 
■o  Kborttre  with  reference  to  it*  i 
been  the  means  of  iadireetW  re 
■*i'""'g  the  seczet  <tf  prodncing  i 
its  sdvaneaneat  T 

In  examining  the  stained  glai 
peared  to  our  jndgment,  that,  « 
in  pietorial  style,  the  English  art 
of,  and  that,  coDsidering  their 
Ambtedty  bear  away  the  palm  f 
petiton.  Offing  to  the  omission 
we  find  ouraelves  in  the  same  d 
former  paper,  namelT,  that  we 
apecimenB;  and  we  hare  alread 
•ome  (^  the  principle  exhibitors, 
nearly  all  in  one  portion  ol  tht 
afford  a  most  favorable  opportnnii 

Sles,  both  of  the  sneisnt  glass  o 
er,  and  of  the  ancient  with  tb 
among  other  naeful  objects  promc 
painting  may  receive  some  impnlsi 
which  aided,  in  great  meantre,  in 
and  impressire  character  to  the  an 
more  than  any  style  of  decoration; 
chitactore  of  all  ages,  may  be  rest 
true  spirit.  Not  that  we  would  dc 
■ernle  copyists  of  the  patterns  be 
dents  masters ;  what  we  desire  to 
imnciple  which  limits  colored  gj 
nnmental  style,  in  keeping  with  tl 
in  which  it  is  placed,  and  the  pros 
mctorial  art.  We  believe  that  tl 
mg  in  favor  of  the  truth  of  our  di 
out,  there  can  be  no  reason  why  t 
his  inventive  powers  in  the  proi 
GOmbinattotis  of  color;  as  it  is  thi 
the  ancient  masters  in  this  art,  w) 
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The  great  interest  which  has  o 

Eublic  mind  with  respect  to  the 
y  tlie  enlarged  sphere  of  applic 
be  opened  oat  to  it  by  the  disco 
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teore  fwrticidBrly  frotn  the  feet,  that  it  is  a  material  of 
faame  growth^  and  capable  of  prodaetioii  in  unUmited  quan- 
tities in  Ireland — would  seein  to  demand  from  us  special 
edmiaent*  TVe  aire  not  the  less  inclined  to  this  course,  as 
the  public  is  ever  ready  to  take  upon  trust  the  practioable- 
ncss  of  mxy  new  projects,  when  their  promised  results  chime 
in  with  any  feeling  of  sympathy  thart;  happens  to  pervade  the 
commimity :  thus,  where  the  interest  of  Ireland  isconcemed, 
we  find  that  commercial  schemes  for  aiding  its  advancement 
are  eagerly  lieized  upon,  and  confided  in  almost  without  en« 
quiry ;  but  this  is  £ur  from  a  prudent  course.  There  can 
h^  no  question  that  the  fiax  trade  is  the  growing  manu- 
AMStnre  (^  Irehmd,  and,  aa  such,  too  much  attention  cannbt 
be  given  to  the  production  of  the  raw  material;  it  has 
therefore  been  encouraged  in  every  legitimate  way;  but 
it  may  be  questioned  whether  the  late  announcements 
which  have  been  made  of  its  almost  universal  applicability  to 
teactile  fabrics,  will  not  tend  to  direct  capital  to  too  great 
an  extent  into  this  now  thriving  branch  of  industry,  and 
thereby  quickly  induce  a  £Edse  and  ruinous  competition 
between  manufacturers. 

Flax,  although  apparently,  from  its  fibrous  character, 
belter  suited  by  nature  than  either  cotton  or  wool  to  be 
fanned  into  thread,  nevertheless  presents  many  diflSculties 
to  manufacturers  which  are  quite  fi)reign  to  the  working 
of  these  short  staples,  and  which  can  only  be  in  part  reme« 
died  by  the  adoption  of  a  somewhat  different  process  of 
manufecture.  In  contradistinction  to  cotton,  which  may 
be  ccmsidered  the  fruit  of  the  plant,  flax  is  the  filamentous 
substance  contained  in  the  stalk  of  the  plant.  It  has 
tiierefore  to  be  obtained  by  stripping  off  the  bark  or  woody 
coating,  termed  the  ''boon/'  But,  in  order  to  effect  this, 
as  well  as  to  detach  the  fibres  from  each  other,  it  is  neces- 
sary to  dissolve  the  gum  or  resinous  sap,  which  pervades 
the  plant,  and  binds  the  several  parts  together.  Various 
plans  have  been  suggested  for  attaining  this  end;  and  it  is 
upon  the  efficiency  of  the  process  adopted  that  the  ultimate 
success  of  the  flax  trade  mainly  depends.  When  it  is  under* 
stood  that  the  growth  of  the  flax  plant  is  principally  in  the 
hands  of  small  farmers  without  capital,  and  that  the  bidk  of 
the  flax  when  reaped  is  so  disproportionate  to  the  yield  for 
manufiteturing  purposes  as  to  preclude  the  removal  of  the 
article  to  any  great  distance  in  the  state  of  straw,  it  will 
readily  be  seen,  that  no  process  of  dissolving  the  gum^  or  of 
^'  retting,^'  a&  it  is  termed — ^requiring  the  purchase  of  ex- 
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pennve  apparatus,  or  demanding  the  cxerdae  of  wcma^iBc 
knowledge — can  be  brought  into  general  uae^  howerar  effi- 
cient that  process  may  prove  to  be.  It  cannot,  therefiore^ 
be  wondered  at,  that  the  old  plans  of  wator-rettisg  and 
dew>retting  still  prevail,  although  a  far  superior  method^ 
which  we  shall  presently  explain,  has  been  introduced. 

Betting  is  simply  bringing  the  plant  to  a  certain  stage 
of  decay,  which  causes  a  perfect  loosening  or  sqiaration  of 
its  fibres.  In  carrying  out  the  water-retting  process  pita 
are  dug  in  the  ground  and  fiUed  with  water,  and  the  flax 
is  thrown  in  in  bundles,  and  pressed  down  by  weigbled 
boards,  to  keep  it  under  water.  After  a  short  time  fer- 
mentation commences,  and  in  aboiit  ten  days  (more  or  lees, 
according  to  the  mean  temperature)  the  decaying  process 
will  have  proceeded  sufficiently  far;  the  flax  is  then  taken 
out  and  dried,  and  the  boon  is  removed  by  hand.  The 
retting  may  be  carried  on  in  either  running  or  stagnant 
water;  but  the  latter,  although  the  more  expeditious  m^ 
thod,  requires  closer  watching,  to  prevent  the  flax  from 
losing  its  strength  of  fibre  by  over  decay.  It  will  be  ob- 
vious, that  the  exposure  of  large  masses  of  vegetable  matter 
to  putrefaction  must  generate  such  exhalations  as  are  very 
injurious  to  the  health  of  the  community ;  yet  this  pvactiee 
not  only  prevails,  but  will,  as  we  think,  necessarily  increase 
in  proportion  to  the  increase  in  the  growth  of  the  pkynt, 
unless  some  energetic  means  are  adopted  to  put  down  the 
practice.  Dew-retting  is  a  process  that  is  less  objection- 
able, but  its  operation  is  far  slower,  and  it  is  altogellief 
beyond  the  means  of  many  farmers  to  adopt.  In  tiiis 
instance  the  flax  is  strewn  thinly  over  meadow  or  grass 
land,  and  there  submitted  to  the  action  of  the  air,  dawi^ 
and  rain,  which,  in  a  period  varying  (according  to  the 
mean  temperature)  between  three  and  six  weeks,  will  efEsot 
the  required  disunion  of  the  fibres  of  the  plant.  This  plan 
has  an  advantage  over  the  water-retting,  inasmuch  as  the 
flax  is  yielded  of  a  brighter  color, — the  latter  process  being 
very  apt  to  impart  a  deep  stain  to  the  fibres,  as  well  as  to 
destroy  their  tenacity. 

The  improved  plan  of  retting,  above  alluded  to,  was  in- 
troduced into  Ireland  from  the  United  States  in  1847,  by 
Mr.  Schenck,  of  New  York.  It  had  been  tried  there  suc- 
cessfully upon  hemp ;  the  strength  of  the  fibre,  when  made 
into  cables,  having  been  proved  in  some  of  the  gpvemment 
navy  yards  to  exceed  any  that  had  been  retted  on  the  <M 
system.  The  process  was  patented  in  the  United  F^pg^nr* 
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in  1846^  and  is  now  m  profitable  work  near  Belfast.  A 
reoent  iouifiection  of  the  fiactory  will  enable  us  to  state  ia 
detafl  the  manner  of  prooeeding  to  separate  the  long  fine 
fifaies  of  the  flax  from  the  boon.  The  principal  apartment 
in  the  bnildiag  contains  a  number  of  large  circular  vats 
in  whieh  the  flax  is  steeped^  and  these  are  provided  with* 
i-pipes  connected  to  the  steam-engine  boiler.  The 
to  be 'operated  upon  is  placed  in  these  vats  and  piled 
np  to  a  given  height ;  strong  cross-bars  of  wood^  forming 
It  kind  of  finunework,  are  then  laid  above  the  flax  and  se- 
enred  to  the  respective  vatsj, — ^the  object  of  this  framing 
being  to  keep  the  flax  down  in  the  vat^  as  otherwise  $ 
would  rise  as  it  swelled  in  fermenting^  and  protrude  above 
the  water.  When  a  mass  of  flax  is  thus  secured^  water  is 
mn  into  the  vat,  and  as  it  becomes  absorbed  more  watev 
k  added*  Steam  is  now  admitted  into  and  made  to  cir- 
enlate  through  the  steam^pipe  at  the  bottom  of  the  vat/ 
90  aa  to  raise  the  water  to  about  90°  Fahr.,  and  maintain 
it  at  that  temperature.  In  a  few  hours  acetous  fer- 
mentation is  established  in  the  vat,  and  the  decomposition 
of  the  resinous  or  gunmiy  matter  in  the  stalk  {Hnoceeda 
with  rapidity.  After  about  sixty  hours  the  decomposition 
is  completed,  and  that  without  the  exudation  of  any  in«! 
odoveos  or  noxious  effluvium.  The  water  surcharged  witl^ 
the  mucilage  ia  then  drawn  off,  the  firamin^  is  removed, 
and  the  flax  is  taken  out  of  the  vat  to  be  dried,  either  in 
the  open  air  or  by  artificial  means.  Thus,  not  only  is  the 
ebjection  to  the  old  plan,  on  the  score  of  injury  to  health, 
removed,  but  a  considerable  economv  in  point  of  time 
18  effected;  the  flax  also  is  less  liable  to  deterioration, 
in  odor  and  strength  of  fibre,  if  ordinary  care  i»  used  in 
conducting  the  operation.  When  the  weather  is  favor- 
able for  drying  in  the  open  air,  the  flax,  tied  up  in  tufts  or 
handfnls,  is  suspended  in  rows,  tier  above  tier,  in  an  op^i 
fieaming,  oovered  in  at  top  by  a  penthouse  roof.  This 
mode  ^  packing  admits  of  a  large  quantity  of  flax  being 
stowed  in  a  smaU  compass,  and  yet  allows  of  a  free  access 
of  air  through  the  whole  mass.  When  it  has  hung  a  suf- 
ficient time .  to  dry,  it  is  next  submitted  to  the  scutch- 
ing operation.  Or,  instead  of  open  air  drying,  the  flax,  in 
damp  weather,  is  piled  loosely  in  a  drying  chamber,  into 
whidi  a  current  of  air,  heated  after  Messrs.  Davison  and 
Symington's  method^  is  passed,  and  the  moisture  is  quickly 
expelled.  The  cost  of  this  operation,  as  carried  on  at  the 
imk^h  Baust  be  very  trifling,  as  the  waste  steam  from  the 
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ctaginfiy  whu^  wciriES  on  the  Ugb  prwiiii^ 
mukftf  suBkient  for  heatmg  the  air:  an  adrantage  ooo- 
aeqaent  on  thia  mode  of  luting  ia,  that  no  careleaaneaa 
on  the  part  of  the  attendants  will  render  the  air  liable 
to  be  heated  to  an  extent  that  would  injure  the  flax. 
The  flaxi  having  been  retted  and  dried^  is  next  carried 
to  the  rolling  or  cmshing  mill,  and  there  paaaed,  by  hand» 
between  rotating  h<nriaK>ntal  rollers,  which  cradL  the  boon 
already  loosened  by  the  retting  proceas^.and  spread,  or  par- 
tially separate,  the  long  fibres.  The  flax,  as  it  is  ^liTered 
oat  of  the  machme,  is  gathered  up  by  boys,  and  banded  to 
others,  who  snbmit  it  by  handfols  to  the  action  of  rotating 
kmyes.  These  knives  are  attached  to  the  face  of  a  vertical 
wheel,  several  of  which  are  mounted  on  one  and  the  same 
shaft,  at  about  three  feet  apart,  and  receive  motion  from 
the  engine.  There  is  an  attendant  stationed  at  every 
wheel,  whose  duty  it  is  to  submit  the  flax  to  the  action  of 
the  knives,  bv  holding  it  over  a  fixed  bar,  oantiguona 
thereto,  and  aUowing  the  rotating  knives  to  strike  the  flax 
in  the  direction  of  its  length.  When  the  boon  on  one 
half-length  of  the  flax  is  broken  away  or  knocked  <^,  the 
flax  IB  turned  over,  and  the  other  end  is  subjected  to  simi- 
lar treatment.  To  further  clear  the  flax  of  the  woody 
particles,  it  is  again  submitted  to  a  similar  operation  before 
another  set  of  wheek»— >the  action  of  tbe  loiives  being,  in 
this  instance,  more  thorough  and  searching,  as  the  flax  has 
now  approached  nearer  to  a  stick  of  fine  fibres.  Having 
undergone  this  treatment,  the  flax  is  now  ready  for  sale  in 
the  market;  and  it  is  in  this  state  that  it  enters  the  flax- 
mill,  to  be  acted  upon  by  the  heckling-machine,  for  the 
removal  of  the  tow  or  short  staple,  prior  to  undergoing  the 
various  operations  of  preparing  and  spinning,  to  convert  it 
into  yam.  From  this  description,  it  will  be  understood, 
that,  so  long  as  the  cultivation  of  flax  is  in  tbe  hands  of 
small  fiunners,  Mr.  Schenck^s  process  is  not  likely  to  put 
the  old  practice  out  of  use ;  for  the  water-retting  is  earned 
on  at  liUle  or  no  outlay  of  money ;  and  the  cleaning  of  the 
flax  by  hand  is  made  a  sort  of  wet-day  occupation :  the  bulk 
of  the  flax  in  the  state  of  dry  straw — which,  as  we  have 
before  said,  is  so  disproportionate  to  the  amount  of  useful 
fibre  as  virtually  to  prevent  its  carriage  to  any  distant 
part  prior  to  undergoing  the  retting  operation— scarcely 
exceeds,  when  carried  to  the  market,  20  per  cent,  of  its 
original  weight. 
M.  Clauasen's  patented  process  (the  merits  of  which  have 
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beea  sd  oonfidently  paraded)  does  not  seem  to  be  ia  ftvcur 
with  the  Irishflaxspinxieni,  although thespedxnensooDtaixied 
in  the  Exhibition  appear  to  the  eye  to  realise  eveiything 
that  ooold  be  wished ;  bnt  here,  as  in  many  other  manu« 
fiutoresy  it  ii  not  the  attainment  of  a  high  degree  of  excel- 
lenoe  that  is  the  difficulty,  but  the  cost  at  which  such  a 
result  may  be  arrived  at.    Thus  flax  may  be  dressed  firom 
the  straw—- *as,  indeed,  it  was  once  proposed  to  be  done-^ 
without  being  sulgected  to  the  retting  process.    The  waste 
of  material,  however,  soon  shewed  the  impracticability  of 
the  plan,  although  a  good  article  was  produced;  it  is  pos^ 
siUe^  therefore,  that  M.  Claussen's  specimens  may  have 
been  obtained  without  regard  to  cost.    We  do  not  assert 
this  as  a  fut,  but  rather  to  shew  that,  in  commercial  mat- 
ters, no  JQst  eonduflions  can  be  arrived  at  without  the 
question  of  cost  being  taken  into  account.    His  mode  of 
treating  the  flax  wOl  be  readily  understood  firom  the  fol- 
lowing description,  which  we  have  compiled  firom  his  spe- 
cification : — ^The  straw,  having  been  stripped  of  its  seeds, 
is  8teq>ed  jn  a  solution  of  caustic  alkali,  of  about  the 
strength  of  1^  Twaddle's  hydrometer,  either  in  a  boiling 
state,  which  renders  an  immersion  of  six  hours  sufficient, 
or  at  a  temperature  of  150^  Fahr.,  which  wiU  necessitate 
the  continuance  of  the  immersion  for  about  twelve  hours. 
By  this  means,  the  glutinous  matters,  which  connect  the 
fibres  with  the  woody  portions  of  the  plant,  are  dissolved, 
and  the  coloring  matters  contained  in  the  straw  are  dis* 
oharged  and  prevented  from  staining  the  fibres. '  Whetr 
the  &x  is  required  to  be  spun  in  long  staple,  the  straw  is 
next  steeped  for  about  two  hours  in  dilute  sulphurioacid^ 
containing  one  part  of  acid  to  firom  two  to  five  hundred 
parts  of  water,  for  the  purpose  of  ridding  it  of  the  alkali 
whidi  it  has  taken  up;  the  straw  is  then  removed  firon^ 
the  aeid-bath  and  well  washed  in  water :  tins  is  one  pro» 
cess.     But  the  one  which  has  raised  the  public  curiosity, 
is  that  which  purports  to  split  the  fibres  into  fine  filaments, 
like  those  ef  cotton  or  wool.    This  operation  is  effected  M 
fdlows : — ^The  straw  is  put  into  a  bath  containing  a  strong 
solution  of  bicarbonate  of  soda»  and  allowed  to  remain 
theee  for  three  or  four  hours.    When  well  saturated  with 
the  bicarbonate,  it  is  immersed  in  water,  acidulated  with 
sulphuric  add,  in  the  pn^rtion  of  one  part  of  acid  to  two 
hundred  parts  of  water ;  the  sulphuric  add  will  then  com- 
bine with  the  soda  and  effect  the  disengagement  of  carbonic 
gas  in  the  fibrous  tubes,  which  gas,  by  its  expansive 
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force,  will  split  the  fibres  into  flna  fflnmcntii,  baYsig  tbe 
appearance  of  fine  cotton  wool,  and  capable  of  similar  treaU 
ment.  This  splitting  proceu  may  be  iqpplied  to  the  ^ant 
either  in  the  state  of  straw^  or  nffcor  it  has  been  retted  aad 
brought  to  the  state  of  long  fibre  j  and  it  is  therefore  oa^ 
pable  of  general  application,  as  far  M  the  inoonTeiiiaQoe 
arising  from  bulk  is  concerned.  What  maanhotareKs  will 
eventually  say  to  working  up  fibres  that  have  been  steefied 
in  sulphuric  acid,  may  depend  upon  the  means  taken  to 
extract  this  corroding  substance  mm  the  flax ;  but  at  pre- 
sent we  think  th^re  is  a  strong  feeling  against  its  use. 

Another  process  for  treating  flax  is  shortly  to  be  intro^ 
duced,  which  is  said  to  surpass  Uiat  of  M.  Claussen's  in  its 
results.  This  is  the  patented  inventioii  of  Mr.  Bower,  of 
Hunslet ;  but  as  his  specification  is  not  yet  enrolled,  we 
withhold,  for  obvious  reasons,  the  details  of  his  plan,  and 
forbear  to  express  any  opinion  of  its  practicability.  The 
treatment  of  flax,  in  its  early  stages,  is  a  matter  of  vast 
importance  to  this  country ;  ud  perhaps  there  is  no  one 
problem  throughout  our  manufactures  whose  solption  would 
better  repay  the  successful  esmerimenter,  than  how  that 
fiudlities  for  working  cotton  and  wool  are  to  be  oommuni- 
cated  to  flax  ? 


LABOR-SAVING  MACHINES. 

The  British  portion  of  the  Exhibition  contains  namenras' 
examples  of  the  application  of  machinery  to  economise  labor 
in  the  processes  of  washing,  wringing,  and  mangling.  The 
washing-machines  may  be  dirided  into  three  classes,  vis.,  first, 
those  which  have  a  rotary  action ;  secondly,  those  wherein 
vibrating  beaters  are  employed;  and  thirdly,  those  in  which 
vertical  beaters  are  alternately  raised  and  permitted  to  &11 
upon  the  dothes. 

In  the  first  class,  Mr.  V.  Price,  of  Wardonr-street,  Soho, 
has  a  simple  machine,  consisting  of  a  cnrlinder  or  drum,  to 
contain  the  clothes,  revolving  horieontauy  in  a  dose  wooden 
vessel,  or  outer  case,  which  holds  the  soap-suds.  The  drum 
is  made  with  soUd  ends;  but  (in  order  that  the  soap-suds 
may  have  .free  access  to  the-clothes)  the  periphery  or  body 
thereof  is  composed  of  wooden  bars  or  spokes,  extending  from 
one  end  to  the  other,  with  a  space,  somewhat  greater  than  the 
width  of  a  bar,  between  the  adjacent  bars,  so  as  to  resem- 
ble what  is  known  to  engineers  as  a  ^'  lantern  drum/'    The 


Labor^Saomg  Mathine$,  188 

clodles  are  introdiiced  by  opening  a  door  in  the  side  of  the 
dmm ;  and  on  rotary  motion  being  given  to  the  drum  by  a 
handle,  the  soap-sada  will  be  caiUM^  to  act  upon  and 
thoroughly  cleanse  the  clothes. 

Mr.  J.  Adams,  of  Sdby,  exhibits  a  machine,  in  which  the 
artidea  to  be  washed,  are  placed  in  a  perforated  wooden  bar- 
rel or  octagonal  vessel,  rotating  horizontally  in  an  outer  case* 
Above  the  case  two  wooden  rollers  are  mounted,  one  over  the 
other;  and  the  clothes,  when  sufficiently  washed,  are  passed 
between  such  rollers,  so  as  to  saueeze  out  the  soap-suds,  in* 
stead  of  wringing  the  clothes  by  hand.  These  rollers  may 
be  sobsequendy  used  for  mangling  the  clothes. 

Another  rotary  machine,  exhibited  by  Mr.  Pearson,  of 
Leeds,  consists  of  a  tub  or  wooden  vessel,  m  which  the  clothes 
are  thrown ;  and  the  requisite  agitation  for  washing  or  dis- 
charging the  dirt  is  effected  by  means  of  an  upright  beater, 
whid^  rotates  in  the  tub  in  the  same  manner  as  the  ''  dasher^' 
of  an  upright  rotary  chum.  This  apparatus  is  also  provided 
with  a  pair  of  rollers  for  wringing  ana  mangling  the  clothes. 

The  next  machines  of  the  rotarv  class,  which  we  shall  notice, 
are  those  of  Messrs.  Manlove,  Alliott,  and  Seyrig,  of  Lenton 
WcMrks,  Nottingham.  In  these  machines  the  operations  of 
washing  and  drying  are  effected  by  centrifugal  force :  that  is, 
on  the  mop-trundlmg  principle.  The  utility  of  this  construc- 
tion of  machines,  both  for  washing  and  drjring  fabrics,  is  un- 
questionable; and,  under  slight  modification,  they  are  exten- 
sively used  for  the  refining  of  sugar.  Each  machine  may  be 
deseribed  as  consisting  simply  of  a  drum,  having  its  peripherv 
formed  of  wires,  and  being  fixed  to  a  verticfll  shaft,  whlcn 
rotates  in  the  centre  of  a  cylindrical  metal  case.  The  goods 
to  be  washed  are  put  into  the  drum,  and  water  is  supplied 
thereto  through  a  hollow  central  shaft.  On  rapidly  rotating 
the  drum,  the  water  is  caused,  by  centrifugal  force,  to  pass 
outwards  through  the  goods,  and  through  the  wire  periphery 
of  the  drum,  into  the  outer  case,  from  which  it  is  conducted 
away*  To  dry  washed  or  wet  goods,  they  are  placed  in  the 
drum  without  access  of  water,  and  by  the  rapid  rotation  of 
the  same  the  moisture  in  the  clothes  is  discharged, — ^the  time 
required  for  drying  in  no  case  exceeding  five  minutes.  These 
machines  are  suitable  for  washing  and  rinsing  dyed  goods; 
but  they  are  not  applicable  to  the  washing  of  thoroughly 
dirty  clothes :  they  may,  however,  be  used  for  rinsing  the 
same  after  they  have  been  washed  by  other  means. 
.  Mr.  Robinson  exhibits  a  machine  for  drying  wet  dotiies, 
which  acts  upon  the  same  principle  as  the  above.    The  drum 
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that  receives  the  wet  clothes  is  formed  of  round  iron  bars, 
trith  spaces  between  them^  and  mounted  on  a  horizontal 
shaft.  By  melins  of  a  row  of  bars  the  drum  is  divided  into 
two  compartments^  which  recme  the  goods  through  a  door 
formed  in  the  drum-^ds;  and  the  whole  is  enclosed  in  a 
circular  iron  case,  which  is  open  below.  The  goods  having 
been  put  into  the  drum,  it  is  caused  to  revolve  with  great 
rapidity,  and  the  moisture  is  expressed  from  the  goods  by 
centrifugal  force,  and  escapes  through  the  opening  in  the 
bottom  of  the  case. 

Another  rotary  washing  machine  is  exhibited  bv  Mr. 
Nunn.  It  consists  of  a  large  drum,  which  is  mountea  upon 
a  horizontal  shaft,  within  a  close  vessel  or  case,  and  carries 
numerous  small  rollers  all  round  its  periphery, — such  rollers 
being  capable  of  turning  freely  and  independently  of  each 
ether,  and  their  axes  being  parallel  to  the  axis  of  the  drum. 
The  case  contains  water  or  soap-suds,  in  which  the  drum  is 
immersed  to  the  extent  of  about  one-fifth  or  one-sixth  of  its 
diameter;  the  clothes  are  kept  in  contact  with  the  drum,  as 
it  revolves,  by  several  endless  tapes ;  and  as  the  clothes 
successively  arrive  at  the  upper  part  of  the  drum,  they  are 
acted  upon  by  five  fluted  rollers  above  it. 
•  Mr.  Nunn  contributes  another  machine,  which  appears  to 
be  designed  for  rinsing  aud  wringing  only.  Two  fluted 
rollers,  one  above  the  other,  are  mounted  in  the  upper  part 
of  a  wooden  vessel  or  trough ;  an  endless  band  passes  over 
the  lower  roller,  for  the  purpose  of  conducting  the  clothes 
between  the  fluted  rollers ;  and  there  is  another  endless  band 
below,  immersed  in  the  water  which  the  vessel  contains,  and 
passing  over  a  roller  at  each  end  of  the  vessel, — ^its  apparent 
use  being  to  receive  the  clothes  as  they  fall  from  the  first 
band,  and  bring  them  again  to  that  end  of  the  vessel  where 
they  were  introduced. 

Machines  of  the  second  class,  viz., — those  wherein  vibrating 
beaters  are  employed,  are  exhibited  by  Messrs.  Fryer,  Tasker, 
Marsden,  and  Reid.  In  Mr.  Fryer^s  machines,  an  upright 
board  or  beater,  having  vertical  slots  or  openings  in  it,  is 
Caused  to  vibrate  or  swing  to  and  fro  in*  a  segmental  vessel 
(containing  the  clothes  to  be  washed,  and  a  suitable  quantity 
of  soap-suds),  and  beat  the  clothes  against  the  side  of  the 
vessel  until  they  are  thoroughly  cleansed. 

In  Mr.  Tasker's  machine^  a  beater,  with  vesical  slots  or 
openings  in  it,  vibrates  in  a  trough  or  vessel  having  a  series 
of  projecting  ribs  at  each  side,  corresponding  with  the  open- 
ings in  the  beater. 
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He  beater^  in  Mr.  Marsden's  machine^  has  a  projecting 
rib  affixed  to  it,  on  each  side,  between  the  several  slot^  or 
openings ;  and  at  each  side  of  the  segmental  trough  or  vessel, 
in  which  the  beater  works,  there  is  hinged  a  flap  or  false  si<k, 
with  numerous  horiaontal  slots  or  openings  in  it« 

The  three  last-mentioned  machines  are  all  provided  with 
rollers  for  wringing  and  mangling  the  clothes. 

Mr.  Beid's  machine  consists  of  a  large  square  box,  the 
bottom  of  which  takes  the  form  of  the  segment  described  by 
a  vibrating  beater  suspended  in  the  box.  The  machine  also 
eontaina  a  ^'.wringer,''  which  is  a  net  formed  into  a  bag^ 
having  an  opening  at  the  side  for  the  introduction  of  the  wet 
dothea ;  and  at  each  end  of  the  bag  there  is  a  screw-bolt, 
with  a  nut  upon  it,  by  one  of  which  the  bag  is  to  be  secured 
to  the  side  ot  the  machine,  and  by  the  other  it  is  connected 
to  a  crank,  which,  on  being  actuated,  will  twist  the  bag,  and 
thereby  express  the  water  from  the  clothes.  At  the  back  of 
the  machine  several  rollers  are  mounted  one  above  the  other, 
for  the  purpose  of  mangling  the  articles, 

Mr.  W.  Macalpine,  of  Hammersmith,  exhibits  a  machine 
ef  the  third  dass,  constructed  with  ascending  and  descend- 
ing  beaters.  It  consists  of  a  cylindrical  metal  vessel,  which 
is  fixed  upon  an  upright  axis,  and  is  caused  to  rotate  by 
means  of  suitable  wheel-work  in  connection  with  a  steam- 
engine.  The  vessel  is  made  with  perforated  false  bottom 
and  aides,  so  as  to  form  a  hollow  casing,  into  which  steam 
may  be  admitted,  and  may  thence  pass  through  the  per- 
forations,  and  act  upon  the  water  and  the  fabrics  to  be 
washed.  The  process  of  agitating  or  washing  the  fabrics  is 
effected  by  nine  or  ten  upright  beaters,  arranged  in  a  row 
across  the  interior  of  the  vessel,  and  alternately  elevated  and 
permitted  to  fall  upon  the  fabrics. 

Messrs.  Wilkinson,  Stutterd,  Baker,  Moreton,  and  others, 
exhibit  machines  for  performing  the  operation  of  mangling 
only ;  but  as  these,  whatever  their  respective  merits,  cannot 
be  said  to  be  new  applications  of  machinery  for  economizing 
labor,  they  do  not  properly  come  within  our  province. 

From  the  above  notice  it  will  be  seen  that  considerable 
attention  has  been  given  by  machine-makers  to  that  most 
important  branch  of  domestic  economy — washing.  There  is 
not,  perhaps,  one  of  the  machines,  above  described,  which 
would  not  as  effectually  cleanse  all  under-clothing  as  the  most 
fastidious  could  desire ;  and  yet  we  still  suffer  our  clothes  to 
be  tortured  by  the  rubbing  and  wringing  of  those  merciless 
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modem  Amazons  who  preside  over  soap^suds^  and  allow  them 
to  be  transformed  into  lint  and  ribbons,  without  an  attempt 
at  removing  the  annoyance :  indeed,  so  inveterate  is  prejudie^ 
t,}^t  the  washerwoman  may  yet  look  for  a  long  lease  of  her 
|>polesaion,  aa  it  luckily  touches  upon  no  established  manu- 
liptoe. 

I  While  on  the  subject  of  washing,  we  may  direct  attention 
to  a  machine,  exhibited  by  Mr.  C.  Farrow,  of  Great  Tower- 
street,  for  washing  bottles.  In  this  machine,  a  horizontal 
metal  spindle,  carrying  a  bottle-brush  at  each  end,  is  caused 
to  revolve  by  being  connected  with  a  treadle.  A  bottle  ia 
pushed  over  each  brush  by  the  operator,  who  holds  the  bottles, 
one  in  each  hand,  whilst  by  means  of  his  foot  he  works  the 
treadle  and  causes  the  rotation  of  the  brushes. 

Specimens  of  those  verv  useful  machines  which  hflCve  lately 
been  introduced  for  cleanmg  knives  and  fcH'ks  are  to  be  found 
in  the  building,  and  demand  some  notice.  Mr.  Rentes  ma- 
chine consists  of  a  box  or  case,  containing  a  couple  of  wooden 
discs,  fixed  near  to  each  other  upon  a  horizontal  iron  rod  or 
Spindle,  which  passes  through  the  case,  and  is  caused  to  rotate 
by  means  of  a  winch-handle.  Each  disc  is,  for  about  three- 
fourths  of  the  area  of  its  inner  face,  covered  with  alternate  rows 
of  bristles  and  strips  of  leather ;  and  the  remaining  fourth  part 
is  covered  with  bristles  only.  The  knife-blades  to  be  cleaned 
are  introduced  through  openings  in  the  case,  between  the 
rubbing  surfaces  of  the  discs ;  and  rotary  motion  being  given 
to  the  discs  by  a  winch-handle,  the  knives  are  rapidly  cleaned 
and  polished. 

The  machines  exhibited  by  Mr.  Masters  are  constructed 
upon  the  same  plan  as  the  above ;  but  the  rubbing  surface  of 
each  disc  is  formed  of  strips  of  buff  leather,  with  only  a  nar- 
row circle  of  bristles  around  the  edge  of  such  surface  to  dean 
the  shoulders  of  the  knives :  small  brushes  are  fixed  beneath 
the  holes  in  the  case  through  which  the  blades  of  the  knives 
are  inserted,  to  prevent  the  exit  of  dust  from  the  apparatus. 

Mr.  Price  exhibits  a  machine  for  cleaning  knives,  and  ano- 
ther for  cleaning  forks.  The  knife-cleaner  consists  of  a  hori- 
zontal drum,  covered  with  pieces  of  leather  or  felt,  and  fixed 
within  another  drum  or  circular  framing,  lined  with  leather 
or  felt.  The  knives  are  introduced  through  openings  in  a 
moveable  circular  plate  at  the  front  of  the  outer  casing,  and 
enter  between  the  surfaces  of  the  two  drums.  The  plate  is 
fixed  upon  a  horizontal  axis,  which  extends  through  the  case, 
and  is  furnished  at  the  back  with  a  handle ;  by  turning  which 
the  disc  is  caused  to  rotate  and  carry  round  the  knives  be- 
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€ween  the  frarfaces  of  tbe  drums.  The  fork-deaber  consists 
of  a  box,  with  a  long  rectangular  opening  in  the  side ;  behind 
which  two  brushes  are  fixed,  face  to  face.  Between  these 
brashes  the  prongs  of  the  forks  are  introduced,  and  the 
handles  are  secured  in  a  carrier,  which  is  made  to  adv<moe 
and  recede  alternately  by  means  of  a  throw-crank,  and  ihertkif^ 
thrust  the  prongs  into  and  draw  them  out  of  contact  witn 
the  brushes.  The  carrier  consists  of  two  tneM  pbtes,  the 
lower  one  carrying  a  cushion  of  yulcanized  India-m%ber  for 
the  fork-handles  to  rest  upon,  and  the  upper  being  lined  with 
leather;  they  are  hinged  together  at  one  end,  and  are  con- 
nected at  the  other,  when  the  handles  have  been  placed  be- 
tween them,  by  a  thumb-screw. 

The  same  exhibitor  also  contributes  a  chopping-knife  for 
the  reduction  of  suet,  &c.,  into  small  particles.  It  consists  of 
three  blades,  fixed  side  by  side  to  the  lower  surface  of  a  flat 
metal  frame,  which  is  hinged  at  one  end  to  a  fixed  metal  pillar 
or  support,  and  at  the  other  is  provided  with  a  handle,  whereby 
the  blades  are  alternately  lifted  and  brought  down  upon  the 
suet  or  other  substance  to  be  chopped,  which  is  laid  upon  a 
circular  wooden  dish  or  chopping  block.  Each  time  that  the 
knife-frame  is  raised,  a  hooked  rod,  suspended  therefrom, 
catches  into  the  teeth  of  a  ratchet-wheel,  and  turns  it  partly 
round ;  on  the  axis  of  this  ratchet-wheel  is  a  small  cog-wheel, 
which  takes  into  the  teeth  of  a  circular  rack  or  wheel,  fixed 
to  the  underside  of  the  chopping-block ;  and  thus,  at  each 
ascent  of  the  knife-frame,  the  block  will  be  moved  partly 
round,  and  made  to  present  fresh  portions  of  suet  to  the 
action  of  the  descending  knives. 


RECENT  PATENTS. 


To  William  Edwabd  Newton,  of  the  Office  for  Patents, 
66,  Chancery-lane,  in  the  county  of  Middlesex,  civil  engi^ 
neer,  for  improvements  in  machinery  or  apparatus  jor 
producing  ice,  and  for  general  refrigeratory  purposes,— 
being  a  communication. — [Sealed  22nd  August,  1850.] 

This  invention  is  based  upon  the  well  known  physical  law 
that  air,  in  expanding,  wiU  absorb  heat  from  substances  which 
may  be  brought  into  contact  with  it ;  and  it  consists  in  a 
means  of  applying  this  property  of  air  to  general  refrigeratoty 
purposes,  and  particularly  to  the  conversion  of  water  into  ice. 
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In  canrying  out  the  object  of  this  invention^  atmospiiem 
air  is  compressed^  in  order  that  it  may  be  in  a  condition  to 
expand  to  its  former  btdk :  this  operation  is  accompanied  bj 
the  disengagement  of  heat^  which  it  is  expedient  to  absoib 
fflfid  carry  off.  The  compressed  air  is  then  allowed  to  ex- 
pand^ in  intimate  contact  with  the  snbstanee  to  be  cooled ; 
and^  while  expanding^  it  absorbs  the  heat  of  sneh  substance. 
The  absorption  of  the  heat,  disengaged  by  the  air  daring  its 
compression,  is  effected  by  bringing  in  contact  with  it  a  jot 
of  water  or  other  suitable  fluid.  As  the  substances  which  Kpe 
to  be  cooled  do  not  part  instantly  with  their  heat,  it  is  expe* 
dient  to  allow  the  air  to  expand  gradually,  in  order  that 
sufficient  time  maybe  affordea  for  the  substance  to  part  with 
its  heat,  and  for  the  air  to  absorb  it. 

To  avoid  the  inconvenience  that  would  arise  from  mingling 
the  substance  to  be  cooled  with  the  expanding  air,  an  inter- 
vening agent  is  employed,  which  is  alternately  brought  into 
contact  with  the  vessels  containing  the  substance  to  be  cooled 
and  the  expanding  air,  and  therefore  acts  as  a  vehicle  to  take 
the  heat  from  the  substance  to  be  cooled^  and  to  give  it  out 
to  the  expanding  air.  The  intervening  agent  most  suitable 
for  this  purpose  is  a  liquid  which  is  uncongealable  at  the 
temperature  to  which  the  article  to  be  cooled  is  to  be  reduced. 

In  order  to  compress  air  a  considemble  amount  of  force 
must  be  expended;  but,  as  the  air  in  expanding  from  a  com- 
pressed state  will  exert  considerable  force,  the  refrigerating 
apparatus  is  so  arranged  that  the  force  which  the  compressed 
air  exerts  in  expanding  shall  aid  in  reducing  another  quantity 
of  air  to  the  requisite  degree  of  compression :  hence,  the  foroe 
expended  in  compressing  air  is,  to  a  considerable  extent,  re- 
covered by  its  subsequent  expansion. 

To  prevent  the  introduction  into  the  apparatus  of  impuri- 
ties with  which  the  atmosphere  in  many  localities  is  charged, 
and  also  to  facilitate  the  attainment  of  a  very  low  temperature, 
it  has  been  found  advisable  to  use  the  same  air  again  and 
again.  These  several  points,  which  are  deemed  essential  to 
the  efficient  and  economic  working  of  refrigerating  apparatus, 
acting  by  mechanical  in  contradistinction  to  chemical  means, 
will  be  found  to  be  embraced  in  the  arrangement  of  apparatus 
forming  the  subject  of  the  present  invention. 

This  improved  construction  of  refrigerating  apparatus  con- 
sists essentially  of  an  engine,  by  means  of  which  air  is  com- 
pressed or  condensed, — of  receivers  or  reservoirs,  into  which 
the  compressed  air  is  forced, — of  an  engine,  in  which  the  com- 
pressed air  frx)m  the  reservoir  expands  and  exerts  its  force  to 
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aid  in  working  tbe  condenwng  engine^— of  suitable  pumps  to 
inject  jets  of  water  into  the  condensing  engine^  to  absorb  the 
heat  disengaged  by  the  air  as  it  is  compressed,— of  similar 
pumps  to  inject  the  uncongealable  liquid  into  the  expanding 
engine,  in  order  that  its  heat  may  be  absorbed  by  the  ex- 
panding air, — and  of  a  r^gerating  chamber  or  room,  in 
which  the  articles  to  be  cooled  are  placed^  and  which  also 
forms  a  reaervoir  for  the  uncongealable  liquid, — ^the  latter 
being  drawn  from  it  to  be  forced  into  the  expanding  engine, 
whence  it  is  returned  to  the  room,  after  it  has  given  out  its 
heat  to  the  expanding  air. 

In  Plate  II.,  fig.  1,  is  a  plan  view  of  one  of  the  forms  of 
appiunatos  devised  (or  carrying  this  invention  into  effect; 
fig.  2,  ia  a  side  elevation  of  the  condensing  engine ;  fig.  3,  is 
a  siimlar  elevation  of  the  cylinder  and  valve-gear  of  the  ex- 
panding engine ;  fig.  4,  is  an  end  elevation  of  the  two  engines, 
and  of  the  reservoir  of  compressed  air;  and  figs.  5,  to  11, 
represent  various  detached  portions  of  the  macmne  in  plan, 
section,  and  elevation. 

The  condensing  engine  consists  of  a  cylinder  a,  which  is 
secured  to  a  strong  bed-frame  b,  and  is  fitted  with  a  piston  c 
The  piston  is  secured  to  a  piston-rod  d,  which  passes  through 
a  sti^^Sng-box  a,  in  the  cylinder  head  b,  and  is  fitted  at  its 
outer  end  with  a  cross-head  e.  This  cross-head  is  linked  by  a 
connecting-rod  v,  with  the  pin  o,  of  a  crank  h,  secured  to  one 
extremity  of  a  driving-shaft  i,  to  which  a  rotary  motion  is 
■imparted  by  the  prime  mover,  through  the  intervention  of 
eog«>wheels  j,  J^  or  some  other  suitable  device,  and  which  is 
also  furnished  with  a  fly-wheel  k,  to  equalize  its  motion.  The 
extremities  of  the  cross-head  are  fitted  with  guide-brasses  r, 
w)iich  run  upon  a  pair  of  stationary  guides  d,  d,  secured  to 
the  bed  b.  The  cylinder  is  furnished  at  each  extremity  with 
a  valve-chest  l,  l  :  these  are  alike  in  every  particular,  and 
each  contains  two  valves,  with  their  appropriate  valve-seats. 
One  of  the  valves  {e, — see  fig.  7,)  in  each  chest  c^ens  up- 
wards and  inwards,  to  admit  air  into  the  cylinder,  when  the 
piston  is  moved  bythe  revolution  of  the  crank  from  that  end 
of  the  cylinder.  The  other  valve  ^  opens  outwards,  to  allow 
the  air  compressed  by  the  piston^  when  moving  towards  that 
end  of  the  cylinder,  to  pass  into  a  pipe  g,  ff,  through  which 
it  flows  to  an  independent  receiver  u,  u ;  and  from  the  latter 
it  passea  through  a  pipe  A,  A,  to  a  larger  or  main  receiver  N, 
which  receives  the  air  passing  from  the  two  smaller  ones. 

The  pomp,  by  means  g£  which  the  water  of  injection  is 
supplied  to  the  air,  while  being  compressed  in  the  cylinder  a. 
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is  of  the  variety  termed  double-acting.  It  consists  <tf  a  barrel 
o^  which  is  bolted  fast  to  the  cylinder^  and  is  famished  at  each 
extremity  with  a  valve-chest  p,  p,  containing  an  entiy^valve 
J,  and  an  exit-valve  k,  (see  fig.  9.)  It  is  also  fitted  with  a 
solid  piston^  which  is  secured  to  the  inner  extremity  of  a 
piston-rod  R ;  and  the  latter  passes  through  a  packing-box  I, 
in  the  head  m,  of  the  pump-barrel^  and  is  secured  to  a  cross- 
head  8^  which  is  guided  by  a  pair  of  guides  n,  n,  fig.  1^  and 
is  connected  by  a  rod  t^  with  an  arm  u.  This  arm  i&  keyed 
to  one  extremity  of  a  shaft  y,  which  is  supported  in  blocks  on 
standards  v^,  secured  upon  the  bed  b  ; — ^to  the  other  end  of 
the  shaft  v,  a  pendent  arm  w^  is  keyed;  and  this  arm  is 
connected  by  a  rod  x^  with  the  prolonged  extremity  i,  of  the 
crank-pin  6 ; — ^the  whole  arrangement  being  such,  tnat^  as  the 
crank  h,  revolves,  the  piston  is  caused  to  move  to  and  &o  iu 
the  pump-barrel.  One  or  both  of  the  arms  u,  w,  are  per- 
forated with  a  series  of  pin-holes ;  so  that  the  pins,  to  which 
the  extremities  of  the  connecting-rods  are  applied,  can  be 
shifted  towards  or  from  the  centre  of  the  shaft  v,  to  vary  the 
stroke  of  the  pump.  That  portion  of  the  valve-chest  of  each 
pump,  in  which  the  entry-valve  is  situated,  is  connected  by  a 
pipe  T,  with  the  well  or  other  source  whence  the  water  of 
injection  is  to  be  drawn ;  and  that  portion  of  each  valve-chesty 
in  which  the  exit- valve  is  situated,  is  connected  by  a  pipe  z, 
with  the  head  of  the  condensing  cylinder  adjoining  it,  so  that 
the  water  issuing  from  the  piunp-barrel  will  pass  into  the 
condensing  cylinder.  The  pipe  z,  which  conveys  this  water 
to  the  cylinder,  is  forked,  and  each  of  its  forked  extremities 
terminates  in  a  perforated  piece  or  rose-head  q,  (fig.  4,)  by 
means  of  which  the  water  is  diffused,  in  a  shower  of  fine  spray, 
throughout  the  interior  of  the  condensing  cylinder. 

The  expanding  engine  is  similar  in  its  construction  to  the 
condensing  engine,  with  the  exception  that  it  is  lined  with 
brass,  and  that  its  valves  are  moved  by  valve-gear,  put 
in  motion  by  the  revolution  of  the  driving-shafb*.  The  cy- 
linder A^,  of  this  engine  is  mounted  upon  a  bed-frame  b^, 
and  is  fitted  with  a  suitable  piston  c^;  the  piston-rod  n^, 
passes  through  a  stuffing-box  a^,  and  is  fixed  to  the  cross- 
head  E^;  this  cross-head  works  in  guides  d^,  d^,  and  is  at- 
tached to  the  connecting-rod  p*,  which  is  linked  to  a  crank- 
pin  o^,  on  the  wheel  h^;  and  the  latter  is  secured  to  the 
opposite  extremity  of  the  same  driving-shaft  i,  to  which  the 
crank  h,  of  the  condensing  engine  is  secured.  The  enlarged 
portion  of  the  rim  of  the  wheel  h*,  is  perforated  with  a  series 
of  holes,  all  equidistant  from  its  centre,  in  order  that  the 
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crank-pin  o^,  may  be  shifted  from  one  hole  to  another^  to 
force  the  piston  of  the  expanding  engine  to  commence  its 
stroke  when  the  piston  of  the  condensing  engine  has  com- 
pleted such  desired  portion  of  its  stroke  as  may  be  found  ex^ 
pedient  to  equalize  the  motion  of  the  driving-shaft.  The 
cylinder  a*,  is  also  famished  at  each  extremity  with  an  entry- 
ralve  c*,  and  an  exit-valve  /^,  (figs.  6,  and  8.)  These  are 
situated  in  valve-chests  l*,  l^,  which  are  secured  to  the  oppo- 
site ends  of  the  cylinder.  The  valves  are  each  fitted  to  the 
lower  extremity  of  a  stem^  which  passes  up  through  a  stuffing- 
box  in  the  bonnet  above ;  and  each  is  also  guided^  in  rising 
and  fallings  by  a  stem^  which  extends  through  a  cross-bar  be- 
low it.  The  stem  8,  of  each  entry-valve  is  connected  with  an 
arm  />  (figs*  Sj  ^^^  ^f)  of  a  rocking-shaft  w,  the  latter  is 
supported  in  suitable  blocks  upon  the  bed^frame  b^^  and  is 
fitted  with  a  depending  arm  v,  which  is  connected  by  rods 
w,  Xy  with  a  lever  y,  to  which  a  vibratory  motion  is  imparted 
by  a  cam  a*^  on  the  driving-shaft.  The  cam  acts  upon  a 
fnction-wheel  z,  which  is  pivotted  to  the  vibrating  lever  y ; 
it  is  of  such  form  that  it  shall  cause  each  entry-valve  to  open 
as  the  piston  leaves  that  extremity  of  the  cyUnder  at  which 
the  valve  is  situated^  and  shall  allow  each  valve  to  close  at 
that  point  of  the  stroke  at  which  it  is  desired  to  cut  ofT  the 
entrance  of  the  compressed  air.  The  stem  «^,  of  each  exit- 
valve  is  actuated  by  valve-gear,  similar  to  that  described  for 
workiag  the  entry-valve  e^, — ^namely,  the  arm  i^,  the  rocking- 
shaft  t<^,  the  depending  arm  v^,  and  the  rods  w^,  w^,  which 
connect  the  depending  arm  v^,  of  the  rocking-shaft  with  its 
appropriate  vibrating  lever  y^.  The  cam  a**,  which  puts 
these  vibrating  levers  in  motion^  is  of  such  form  that  each 
exit-yalve  is  opened  as  the  piston  begins  to  move  towards 
that  end  of  the  cylinder  at  which  it  is  situated,  and  is  allowed 
to  close  as  the  piston  arrives  at  the  end  of  its  stroke  :  these 
valves  are  therefore  open,  to  allow  the  escape  of  the  expanded 
air  and  uncongealable  liquid,  throughout  the  whole  stroke  of 
thepiston. 

The  pump,  by  means  of  which  the  uncongealable  liquid  is 
supplied  to  the  expanding  air,  is,  in  this  instance,  secured  to 
the  aide  of  the  cylinder  a^.  It  is  similar,  in  its  construction 
and  operation,  to  the  pump  of  the  condensing  cylinder ; — o^j 
being  its  barrel ;  p^,  p^,  its  valve-chests ;  s^,  the  cross-head 
(the  guides  of  which  are  shewn  at  n',  n^,];  t^,  the  connecting- 
rod  of  the  pump ;  v^,  the  rocking-shaft ;  v^,  the  standardsj 
to  support  the  shaft ;  and  u^,  w^,  the  arms,  to  which  the  rods 
T^,  t}j  are  pivotted.     This  pump  draws  the  uncongealable 
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Kquid  througli  a  suitable  pipe  t^,  from  the  refrigerating  room, 
and  forces  it  into  the  expanding  cylinder  through  pipes  z\ 
which  terminate  in  rose-heads  q,  q,  (fig.  4,)  similar  to  those 
used  in  the  condensing  engine.  The  compressed  air  is  con- 
ducted from  the  main  reservoir  n^  to  the  valve-chests  t^,  of 
the  expanding  engine,  by  a  pipe  b*;  and  the  expanded  air 
and  cooled  uncongealable  liquid,  which  escape  from  the  ex- 
panding engine,  are  conducted  by  suitable  pipes  c*,  c*,  (fig.  1,) 
to  the  refrigerating  room. 

The  refrigerating  room  is  represented  in  horizontal  section 
at  fig.  10,  and  in  sectional  elevation  at  fig.  11.  It  consists 
of  a  close  chamber,  which  is  placed  at  a  convenient  distance 
from  the  expanding  engine.  Its  interior  is  divided  by  suit- 
able partitions  a,  a^,  into  a  large  chamber  n*,  and  into  a 
series  of  smaller  ones  s*,  and  s**.  One  of  the  partitions 
{a}y)  which  separate  the  smaller  chambers  from  each  other,  is 
solid  from  top  to  bottom ;  and  the  others  (a,)  are  perforated, 
to  allow  the  uncongealable  liquid  to  circulate  round  the  larger 
chamber.  The  pipes  c*,  c*,  through  which  the  uncongeal- 
able liquid  and  expanded  air  are  conducted  from  the  expand- 
ing engine,  terminate  in  a  single-forked  pipe  f*,  which  intro- 
duces the  air  and  liquid  at  one  end  of  the  series  of  small 
chambers.  The  last  chamber  b**,  in  the  series  is  connected 
with  the  valve-chests  l,  l,  of  the  condensing  engine  by  a  pipe 
o*,  through  which  the  expanded  air,  after  passing  through 
the  whole  series  of  chambers,  is  conducted  to  the  condensing 
engine,  to  be  recompressed  into  the  air-reservoir  n.  This  last 
chamber  is  also  connected,  at  the  lower  part,  by  the  snction- 

Eipe  Y^,  with  the  pump  o^,  which  supplies  the  uncongealable 
quid  to  the  expanding  engine.  Each  chamber  is  fitted  with 
a  moveable  cover  6,  which  should  be  made  of  some  substance 
that  is  a  bad  conductor  of  heat ;  and  the  walls  c,  and  bottom 
f,  of  the  refrigerating  room  are  made  double,  in  order  that  a 
stratum  of  some  bad  conductor  of  heat  (charcoal  dust,  for 
example)  may  be  inserted  in  the  hollow  space,  to  prevent  the 
conduction  of  heat  to  the  interior. 

The  machine,  thus  described,  is  intended  particularly  for 
the  congelation  of  water ;  and  the  series  of  small  chambers 
B*,  E**,  are  constructed  to  admit  and  support  vessels  h*,  in 
which  the  water  to  be  froeen  is  introduced.  These  water 
vessels  are  formed  of  thin  sheet  metal,  which  will  rapidly 
transmit  the  heat  of  the  water  within  them  to  the  cold  uncon- 
gealable liquid  by  which  they  are  surrounded ;  and  the  sides 
of  these  vessels  converge  downwards,  to  permit  the  block  of 
ice  formed  in  them  to  be  removed  with  greater  facility. 
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If  the  vemels  h^^  were  filled  witli  the  water  to  be  frosien 
hefore  the  process  of  congelation  was  commenced^  and  the 
water  was  suffered  to  remain  quiescent,  a  casing  of  ice  would 
form  on  the  sides  of  each  vessel  at  an  early  stage  of  the  ope« 
ration,  and  thereby  retard  the  passage  of  heat  from  the  un« 
frofen  water  within  to  the  uneongealable  liquid  without :  the 
conversion  of  the  mass  of  water  into  ice  would  thus  be  ren* 
dered  a  very  alow  operation. 

'  Varioos  methods  of  obviating  this  difficulty  have  been  es- 
sayed ;  but  four  only  of  these  plans  are  deemed  worthy  of 
•pedal  mention.  The  first  consists  in  jarring  or  rocking  each 
water  vessel  by  the  action  of  suitable  machinery  connected 
with  the  apparatus.  The  second  consists  in  agitating  the 
water  by  means  of  a  stirrer,  kept  turning  in  it  by  power  until 
the  mass  of  water  is  at  the  point  of  congelation,  when  this 
instmment  is  suddenly  withdrawn,  and  the  water  allowed  to 
solidify.  A  third  method  consists  in  scraping  the  interior 
anrfiEusea  of  the  freesing  vessels  by  scrapers,  which  are  moved 
incessantly  against  them,  so  as  to  detach  the  films  or  scales 
of  iee  from  the  sides  of  the  vessel  as  fast  as  they  are  formed 
thereon ;  by  which  means  fresh  portions  of  water  are  brought 
in  rapid  succession  in  contact  with  the  sides  of  the  vessel ; 
and,  when  the  great  part  of  the  water  has  thus  been  converted 
into  thin  pelhcles  of  iee,  the  scrapers  are  withdrawn,  and  a 
•olid  lump  of  ice  is  almost  immediately  formed :  these  scrapers 
•hoold  have  acute  edges,  and  be  actuated  by  the  driving  ma- 
chinery. The  action  of  the  stirrer  or  scraper  may  be  sus- 
pended by  the  action  of  the  machinery  itself,  after  the  water 
has  been  subjected  to  the  refrigerating  effects  of  such  a  num«- 
ber  of  strokes  of  the  expanding  engine  as  experience  may 
dictate ;  or  the  action  of  these  instruments  may  be  suspended 
by  means  of  a  thermostat  (or  other  analogous  device  that  will 
put  in  motion  the  mechanism),  by  which  the  stirrer  is  with* 
drawn,  whenever  the  temperature  of  the  water  sinks  to  a 
determined  point.  The  fonrth  and  last  of  these  methods 
consists  in  supplying  the  water  to  the  freezing  vessels  gra^ 
dnally,  and  only  as  fast  as  it  will  freeze.  In  order  to  effect 
thifly  a  water-pipe  i'*',  is  conducted  around  the  refrigerating 
room,  and  is  fitted  at  intervals,  corresponding  with  the  posi- 
tions of  the  chambers,  with  branch  pipes  a,  which  enter  holes 
made  in  the  covers  of  the  chambers,  and  are  fitted  in  such 
manner  that  they  can  be  turned  up  (as  represented  in  dotted 
lines  at  fig.  11,)  to  be  out  of  the  way  when  the  covers  are  to 
be  opened.     Bach  branch  pipe  is  fitted  with  a  cock  h,  by 
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means  of  which  the  supply  of  water  can  be  regulated ;  and 
each  is  also  fitted  with  a  disc  h^,  which  closes  the  opening  in 
the  cover.  The  large  central  chamber  n*,  in  the  refrigerating 
room^  may  be  used  for  preserving  or  cooling  substances,  or  tot 
storing  the  products  of  the  apparatus.  The  various  pipes 
which  convey  the  uncongealable  liquid  and  the  expand^  air 
to  and  fro,  should  be  coated  with  some  bad  conductor  of  heat, 
to  prevent  them  from  absorbing  heat  from  the  surrounding 
atmosphere ;  and  it  is  also  advisable  to  insulate  the  expanding 
cylinder  and  its  jet-pump  in  the  same  manner. 

In  manufacturing  ice  with  this  apparatus,  the  power  of  the 
prime  mover  is  applied  to  turn  the  driving-shaffc  i,  which,  by 
means  of  the  cranks  h,  h^,  communicates  an  alternating  move- 
ment to  the  pistons  c,  c^,  of  the  condensing  and  expanding 
cylinders  a,  a^,  respectively,  and  puts  in  operation  the  other 
moving  parts  of  the  apparatus.  When  the  piston  c,  moves 
from  either  end  of  the  cylinder,  the  exit- valve  f,  thereat  is 
closed ;  while  the  corresponding  entry-valve  e,  is  opened,  by 
the  air  rushing  in  to  fill  the  partial  vacuum  caused  by  this 
movement  of  the  piston ;  and,  as  the  piston  approaches  the 
opposite  end  of  the  cylinder,  the  air  before  it  is  condensed, 
the  entry-valve  €,  is  closed,  and  the  exit- valve/  is  opened  by 
the  pressure,  to  allow  the  condensed  air  to  pass  into  the  pipes 
g,  by  which  it  is  conveyed  to  the  receiver  if.  Upon  the 
return  stroke  of  the  piston  these  operations  are  reversed,  and 
the  air  drawn  in  during  the  preceding  stroke  is  compressed 
into  the  reservoir.  While  the  air  is  being  compressed  in  the 
cylinder  of  the  engine,  heat  is  disengaged,  which  is  absorbed 
by  the  injection  water,  forced  into  it  in  fine  jets  through  the 
rose-heads  by  the  pump  o;  and,  as  the  piston  alternately 
arrives  near  each  end  of  its  stroke,  this  water  of  injection  is 
forced  out  with  the  compressed  air  through  the  exit-valve  into 
the  pipes  ff,  g,  which  conduct  the  same  to  the  intermediate 
receivers  m,  m.  In  these  receivers  the  air  and  water  separate; — 
the  air  passes  out  through  the  pipes  h,  A,  (fig.  2,)  to  the  main 
reservoir  n  ;  while  the  water  lodges  in  the  bottoms  of  the 
intermediate  receivers,  whence  it  escapes  through  pipes  pro- 
vided for  the  purpose.  The  orifice  of  each  of  these  escape- 
pipes  is  provided  with  a  valve,  which  is  connected  with  a  float 
in  its  respective  receiver;  so  that,  as  soon  as  the  water  rises 
above  a  certain  predetermined  height,  the  valve  is  opened  by 
the  float,  to  permit  its  escape.  Two  intermediate  receivers 
are  provided,  each  of  which  receives  the  air  and  water  from 
one  side  only  of  the  piston  of  the  condensing  engine ;  and 
these  receivers  are  furnished  with  thermometers,  an  inspection 
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of  which  is  sufficient  to  indicate  whether  the  condensing  en- 
gine is  performing  its  work  in  a  proper  manner.  The  com- 
pressed air  in  the  main  reservoir  is  conducted  by  the  pipe  b*^ 
to  the  expanding  engine ;  and^  as  the  driving-shaft  revolves; 
the  entry-valve  at  that  end  of  the  cylinder  from  which  the 
piston  is  moving^  is  opened  by  the  valve  gear,  to  admit  the 
compressed  air.  As  soon  as  the  piston  has  completed  a  pre- 
determined portion  of  its  stroke,  the  valve  gear  closes  the 
entry-valve; — the  air  in  the  cylinder,  being  thus  separated 
from  that  in  the  reservoir,  expands  as  the  piston  continues 
moving  towards  the  opposite  end  of  the  cylinder ;  and,  at  the 
same  time,  the  pump  o^,  at  the  ^ide  of  the  cyliiider,  injects 
the  nncongealable  liquid,  in  a  shower  of  fine  drops  or  8pray> 
into  the  expanding  air,  which  absorbs  its  heat,  and  thus  cools 
it.  As  the  piston  returns  in  the  cylinder,  the  exit-valve  is 
q>ened,  and  the  expanded  air  and  cooled  liquid  are  expelled 
fay  the  piston  and  conducted  to  the  refrigerating  room.  They 
enter  the  refrigerating  room  at  one  end  of  the  series  of  cham- 
bers B*,  and  pass  in  succession  through  the  whole  series  to 
the  last  chamber  e**,  from  which  the  air  escapes  by  the  pipe 
o*9  provided  for  the  purpose;  while  the  nncongealable  liquid 
is  drawn  ofif  by  the  pump  o^,  to  be  re-injected  into  the  ex- 
panding engine;  and,  as  the  latter  is  double-acting,  each 
stroke  of  the  piston  will  expel  a  fresh  quantity  of  the  expanded 
air  and  cooled  liquid,  which,  in  their  passage  through  the 
series  of  chambers,  absorb  the  heat  of  the  articles  placed 
therein.  As  the  piston  of  the  expanding  engine  is  connected 
with  a  crank  h^,  on  the  driving-shaft  i,  the  force  exerted  by 
the  expanding  air  will  tend  to  turn  the  driving-shaft,  and  will 
thus  aid  in  driving  the  condensing  engine :  by  which  means 
a  large  amount  of  the  power  expended  in  the  condensation  of 
the  air  is  recovered ;  while,  at  the  same  time,  as  the  movement 
of  the  piston  is  gradual,  the  compressed  air  is  compelled  to 
expand  gradually,  and  a  sufficient  space  of  time  is  given  to 
allow  the  heat  of  the  uncongealable  liquid  to  be  absorbed. 
As  the  air,  on  escaping  from  the  refrigerating  room,  is  still  at  a 
very  low  temperature,  it  may  be  used  to  cool  the  water  to  be 
frosen,  by  passing  it  through  a  vessel  in  which  a  worm  pipe  is 
fixed,  through  which  this  water  passes  on  its  way  to  the  re- 
frigerating room.  The  temperature  of  the  expanded  air,  after 
leaving  this  worm  vessel,  is  still  below  that  of  the  atmosphere; 
it  has  therefore  been  deemed  expedient  to  conduct  it  to  the 
valve-chests  of  the  condensing  engine,  to  be  re-condensed  into 
the  air-reservoir;  and,  as  the  pipe  which  conveys  this  ex- 
panded air  to  the  condensing  engine  is  liable  to  obstruction 
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from  the  predpitation  of  moittare  thereiiii  it  should  be  pro- 
vided^ at  its  lowest  point,  with  a  aelf-actiiig  float-yalve,  whereby 
the  raoistnre  can  be  discharged  whenever  it  rises  above  a  de* 
termined  limits — ^which,  in  idl  cases^  should  be  below  the  level 
of  the  entry-valves. 

In  order  to  facilitate  the  repair  of  the  apparatus  ^en  any 
one  portion  of  it  becomes  accidentally  deranged,  suitable  vahes 
should  be  inserted  in  the  various  pipes  which  convey  the  air 
and  uncongealable  liquid  to  and  iro^  in  order  that  any  portion 
of  the  apparatus  may  be  thrown  out  of  gear,  and  opened  for 
repair,  without  disturbing  the  other  portions,  or  allowing  the 
compressed  air  in  the  reservoir  to  escape.  There  riiould  be 
suitable  pressure-gauges  on  the  reoeiverSi  to  shew  the  tension 
of  the  air  within  them,  and  thermometers,  to  indicate  the 
temperature  of  the  same.  Adjustable  cut-off  valves  should 
be  provided,  to  regulate  the  adaussion  of  the  eondcDsed  air 
into  the  expanding  engine :  any  adjustable  cut-off  apparatus 
in  use  on  steam-engines  will  answer  for  this  purpose, — ^the 
only  object  to  be  attained  by  adjustment,  being  the  power  of 
proportioning  the  quantities  of  air  expanded  to  those  com- 
pressed, in  such  manner  that  the  tension  of  the  air  in  the 
reservoir  shall  remain  constant. 

From  the  above  description  it  will  be  understood,  that  the 
action  of  the  machine  is  continuous, — afresh  portions  of  air 
being  compressed  and  oooled,  while  fresh  portions  of  the 
compressed  air  are  expanded,  to  absorb  heat  from  the  uncon- 
gealable liquid;  and  fresh  portions  also  of  the  uncongealable 
Kquid  (which  have  absorbed  the  heat  of  the  articles  plaeed  in 
the  refrigerating  room)  being  drawn  off  by  the  pump  and  in- 
jected into  the  expanding  air,  are  then  returned,  in  a  cooled 
state,  to  absorb  fresh  portions  of  heat  in  the  refrigerating 
room :  the  uncongealable  liquid  acts  therefore  as  a  vehicle  to 
take  the  heat  from  the  articles  to  be  cooled,  and  to  give  it 
out  to  the  expanding  air.  It  is  also  evident,  that  as  the 
water  injected  into  the  condensing  engine  and  the  uncon- 
gealable liquid  in  the  expanding  engine  are  denser  than  air, 
they  will  be  forced  out  last ;  and  hence,  when  either  piston 
arrives  at  the  end  of  its  stroke,  the  space  between  it  and  the 
valves  will  be  filled  with  a  substance  which,  being  almost  in- 
compressible, wiU  not  re-expand  when  the  piston  returns,  and 
prevent  the  entrance  of  air :  the  quantity  of  air  therefore  dis- 
charged at  each  stroke  (if  no  leakage  takes  place)  will  be 
equal  to  the  area  of  the  piston  multiplied  by  its  stroke. 

The  uncongealable  liquid,  which  has  been  employed  with 
success  in  freezing  water  with  this  apparatus,  is  an  aloohdlie 
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wpint ;  but  there  are  many  other  liquids  which  do  not  con- 
geal at  the  temperature  at  which  it  is  desired  to  cool  many 
sabetanoes^  and  may  therefore  be  employed  in  certain  oases 
with  advantage. 

This  method  of  refrigeration  has  been  described  with  speeial 
reference  to  the  manufiictuTe  of  ice;  but,  with  slight  and  ob« 
vions  variations  in  the  minor  details,  it  is  applicable  to  other 
porposes ;  as,  for  example, — to  the  cooling  of  the  atmosphere 
of  boildings,  and  of  steam  and  other  vessels ;  the  maintenance 
of  a  low  temperature  in  buildings,  in  which  particular  branches 
of  manufacture  are  carried  on  that  can  be  prosecuted,  to  the 
best  advantage,  under  a  regular  and  low  temperature;  'the 
cooling,  with  greater  rapidity,  large  masses  of  hot  liquid  which 
wdinarily  cool  slowly  (as,  for  example,  the  worts  in  breweries) ; 
fce.  Whenever  it  is  deemed  advisable  to  cool  gaseous  fluids, 
by  mixing  them  with  the  expuiding  air,  thev  may  be  injected, 
1^  means  of  the  force-pump,  into  the  <^linder. 

The  patentee  does  not  confine  himself  rigidly  to  the  details 
tif  the  apparatus,  as  above  described ;  as  many  variations  can 
be  made,  both  in  the  form  and  arrangement  of  the  parts, 
without  deviating  from  the  principles  of  the  invention :  thus, 
for  example,  the  engines,  instead  of  being  of  the  horizontal 
variety,  mav  be  built  upon  the  general  plan  of  any  engine  in 
use  for  worldng  steam  at  the  same  tension  as  that  of  the  com- 
pressed air;  the  construction  of  the  intermediate  receivers 
and  reservoir  may  also  be  varied ;  and  the  latter,  instead  of 
consisting  of  a  single  cylindrical  vessel,  may  be  composed  of 
a  series  of  smaller  vessels,  connected  together  by  suitable  pipes^ 

Hie  water  of  injection,  after  its  temperature  has  been  raised 
by  co<ding  the  condensed  air,  may  be  employed  to  feed  the 
boiler  of  the  steam-engine  which  propels  the  machinery ;  and 
in  this  way  effect  a  saving  of  the  fuel  which  would  be  required 
to  raise  it  from  the  temperature  of  the  ordinary  source  of 
supply  to  that  at  which  it  is  thus  furnished.  The  force  with 
whieh  the  water  issues  from  the  receivers,  under  the  pressure 
of  the  condensed  ur,  may,  if  it  is  deemed  expedient,  be  used 
to  aid  in  propelling  the  machinery,  or  to  actuate  supplement* 
ray  machinery. 

The  arrangement  of  the  refrigerating  room  may  be  modified, 
as  expediency  may  require,  to  suit  the  circumstances  of  any 
particular  case :  tnus,  in  some  instances,  it  may  be  advisable 
to  mount  the  water  vessels  upon  wheels,  and  to  introduce 
them  at  one  end  of  the  series  of  refrigerating  chambers,  and 
cause  them,  in  succession,  to  pass  towards  that  end  of  the 
series  at  which  the  cooled  Uquid  enters. 
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The  patentee  claims,  First, — ^the  means  far  eiFeefcing  tka 
absorption  of  heat  disengaged  from  air  during  its  compression 
in  the  condensing  engine.  Second, — ^the  use  of  an  enginci 
BO  arranged  as  to  render  the  expansion  of  the  oompiesaed  air 
gradual,  in  order  to  obtain  more  fully  ita  frigorufic  effects, 
imd  at  the  same  time  to  render  available  the  force  which  the 
air,  in  expanding,  exerts,  to  aid  in  working  the  coodenaiiig 
engine.  Third, — the  use  of  intermediate  receivers,  to  which 
the  compressed  air  and  water  are  conducted,  in  order  thai  th^ 
may  separate  before  the  air  passes  into  die  main  reaervoir* 
Fourth, — the  construction  and  use  of  the  refrigerating  rooia 
or  chamber,  connected  by  pipes  with  the  chambers  or  cylin- 
ders in  which  the  condensation  and  expansion  of  the  air  la 
effected.  And,  Fifth, — ^the  means  whereby  he  is  enabled  to 
utilise  the  expanded  air  and  subject  it  to  re-condenaatioD,  for 
the  purpose  above  described. — [InroUed  February ,  1851.] 


To  Jamss  Hsnbt  Baddblbt,  of  Skelton,  m  the  county  of 
Stqffbrd,  engineer  and  designer ,  for  improvemenis  in  the 
manufacture  of  ornamental  articles  of  earthenware. — 
[Sealed  17th  October,  1850.] 

Thb  principal  object  of  thia  invention  is  to  manufacture  from 
plastic  materials  cornices,  ornamental  bricks,  and  other  Uke 
architectural  decorations,  so  as  to  obtain,  in  an  economic 
manner,  sharp  and  clear  impressions  of  the  designs  required 
to  be  reproduced. 

A  plastic  material  is  first  prepared  in  the  following  way : — 
Clay  or  cream  marl,  which  will  assume  a  white  or  cream  color 
when  burnt,  is  soaked  in  water  in  a  cistern  for  twelve  or 
fourteen  hours,— during  which  time  it  is  occasionally  agitated, 
so  as  to  separate  the  clay,  until  it  becomes  reduced  to  a  sort 
of  pulp.  When  the  clay  is  in  this  state,  certain  matters, 
hereafter  mentioned,  are  added  thereto,  which  will  ^ve  a 
vitreous  character  to  the  clay  when  burned,  and  yet  allow  of 
the  firing  being  expeditiously  effected;  and  then  it  is  run 
from  this  cistern  and  passed  through  a  fine  sieve,  to  clear  it 
from  dregs  or  extraneous  matter :  this  clearing  operation  en- 
sures a  good  white  color,  and  prevents  the  appearance  of  spota 
in  the  articles  when  burnt.  The  washed  marl  or  pulp  is  next 
run  into  an  evaporating  tank,  formed  of  brickwork,  and  heated 
by  a  flue  passing  underneath  it.  While  under  the  action  of 
the  heat,  the  pulp  is  occasionally  stirred,  to  prevent  the  day 
from  burning  at  the  bottom ;  and  the  evaporation  ia  continued 
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mtil  the  clay  becomes  stiff  enough  to  undergo  the  operation 
of  beating  or  kneading:  this  beating  or  kneading  process  is 
fer  the  purpose  of  rendering  all  parts  of  the  clay  equally 
pkstiei  or  bringing  it  to  a  right  temper  for  moulding.  In 
order  to  give  a  vitreous  character  to  the  moulded  articles,  and 
pfodaoe  a  surface  that  will  be  impervious  to  or  but  slightly 
absorbent  of  the  color  used  for  embellishing  them,  there  is 
added  to  the  clay,  when  in  a  state  of  pulp,  some  vitrifiable 
sab^ance,  such  as  felspar  or  Lynn  sand,  in  the  proportions  of 
a  hundred-weight  of  Lynn  sand,  or  a  hundred-weight  of  fel- 
qwr,  to  a  ton  of  clay.  The  vitrifiable  substance,  previously 
to  being  mixed  with  the  clay,  is  ground  to  powder,  and  to  it 
aboat  twenty  pounds  (more  or  less)  of  common  salt  or  soda 
aie  added,  which  wiU  assist  in  fusing  the  vitreous  substance, 
sod  thereby  effect  a  great  economy  in  the  firing  operation* 
The  bat  of  clay  or  plastic  material,  after  undergoing  the 
kneading  process,  and  being  then  of  the  consistency  of  stiff 
dough,  is  brought  to  the  preparation  press,  shewn  in  rlate  II., 
and  submitted  to  great  pressure,  in  order  to  drive  out  the  air 
therefirom,  and  bring  the  material  to  a  proper  state  for  being 
moulded. 

Fig.  12,  is  a  front  elevation  of  the  preparation  press,  and 
fig.  13,  is  a  cross  section,  taken  in  the  line  i,  2,  of  fig.  1. 
It  consists  of  a  cylinder  a,  mounted  between  standards  A, 
which  are  bolted  to  a  bed-plate  c,  and  carry  at  their  upper 
part  a  cross-piece  d.  In  this  cross-piece  is  mounted  a  hollow 
shaft  e,  which  has  a  female-screw  formed  on  its  interior,  to 
receive  a  screw/.  To  the  upper  end  of  the  shaft  e,  is  keyed 
a  bevil-wheel  g,  and  into  this  wheel  gears  a  pinion  A,  mounted 
on  a  horisontal  shaft  t,  which  turns  in  bearings  in  a  bracket- 
piece  k^  attached  to  one  of  the  standards  b.  The  screw/  is 
provided,  at  its  lower  end,  with  a  piston  /,  which  fits  the 
cylinder  a,  and  is  driven  down  upon  the  plastic  material  con- 
tained therein,  in  order  to  compress  it  and  force  it  out  at  the 
vent  m.  Over  the  vent  is  placed  a  dod  or  die  n,  which  may 
be  <rf  anj  required  shape,  according  to  the  sectional  form 
which  it  IS  intended  the  plastic  material  shall  assume  when 
fcRXsed  out  of  the  press,  o,  is  an  inclined  trough,  to  receive 
the  exuding  material,  which  proceeds  from  the  press  in  one 
continuous  sheet,  and  is  then  to  be  cut  into  any  desired 
lengths.  The  piston  is  raised  and  lowered  by  giving  rotation 
to  the  shaft  s,  which,  through  the  pinion  A,  will  cause  the 
wheel  g,  and  its  shaft  «,  to  revolve,  and  thereby  effect  the  rise 
and  faU  of  the  screw  which  carries  the  piston. 

By  sdhmitting  the  plastic  material  to  the  action  of  this  press. 
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not  only  is  the  consolidation  of  the  material  effected,  bat  it  is 
also  brought  to  the  embryo  shape  of  the  design  which  it  is 
intended  to  assume ;  and  thus  the  operator  is  enabled  to  pro- 
duce good  casts  or  impressions  of  designs,  in  high  relief,  by 
means  of  mechanical  pressure  in  metal  moulds.    For  instanee, 
if  it  is  desired  to  make  a  brick,  with  an  ornamental  boas  in 
high  reUef  on  the  face  thereof,— instead  of  using  a  dod  with 
piurallel  or  straight  edges,  to  bring  the  plastic  material  to  the 
required  breadth  and  thickness  for  insertion  into  the  orna- 
mental mould,  the  patentee  so  forms  the  upper  working  edge 
of  the  dod  that  it  will  produce  a  greater  sectional  thickness, 
in  the  material  issuing  from  the  press,  at  about  the  middle  of 
its  width ;  so  that  when  the  sheet  of  material  is  cut  across,  into 
pieces  that  may  be  called  embryo  bricks,  each  piece  will  ha^e 
a  ridge  or  raised  portion  on  its  face,  the  sectional  area  of  which 
must  be  equal,  or  nearly  so,  to  the  cavities  of  the  sunken  parts 
of  the  mould.     By  thus  having  an  apparent  surplusage  of 
plastic  material,  he  is  enabled  to  ensure  the  proper  filling  in 
of  the  cavities  in  the  pattern-mould,  and  that  with  the  appli- 
cation of  a  comparatively  small  amount  of  pressure, — the 
pressure  being  in  great  part  applied  to  the  spreading  of  the 
ridge  or  ridges  brought  in  contact  with  the  mould*face,  and 
not  to  the  chsturbance  of  the  general  mass.    Another  advan- 
tage which  the  improved  construction  of  dod  gives  is,  that 
being  made  in  two  pieces,  as  shewn  at  fig.  12,  the  sectional 
thickness  of  the  sheet  formed  by  the  press  may  be  varied, 
without  changing  the  dod,  by  merely  shifting  the  position  of 
one  of  the  pieces  of  which  the  dod  is  composed. 

The  plastic  material,  when  pressed  into  a  sectional  shape, 
approaching  the  sectional  form  of  the  pattern  it  is  designed 
to  receive,  and  cut  up  into  suitable  lengths,  is  ready  to  be 
submitted  to  the  fly-press,  shewn  in  front  elevation  at  fig.  14^ 
and  in  sectional  elevation  at  fig.  16.  This  press  is,  in  con- 
struction, very  similiar  to  the  ordinary  fly-press.  On  the  bed 
a,  of  the  press,  a  pair  of  parallel  rails  is  fixed,  and  upon  these 
a  plate  b,  slides.  This  plate  is  provided  with  four  concentric 
lugs,  as  shewn  at  fig.  16,  which  represents  the  mould  affixed 
to  the  plate  d,  and  thrown  open  ready  to  receive  a  bat  of 
clay,  c,  is  a  table,  which  carries  the  mould,  and  is  furnished, 
on  its  under  side,  with  a  circular  rim  or  flange,  which  rests 
upon  the  plate  b,  and  is  firmly  attached  thereto  by  set-serews, 
passed  through  the  lugs  of  the  piate.  By  this  means  the 
position  of  the  mould,  which  is  attached  to  the  table  c,  is 
capable  of  a  nice  adjustment,  so  as  to  bring  it  directly  under 
the  plunger  d,  of  the  press.    «,  is  a  stop-pin,  for  determining 


Baddelei^B^for  Imj^s An  Ornam^al  Earthenware.  151 

file  diBtance  that  the  plate  &,  is  to  be  run  in  to  bring  the 
mould  under  the  plunger.  The  pattern^  for  producing  the 
ornament  upon  the  article^  is  preferred' to  be  made  of  brass; 
it  is  diewn  at^^  (which  represents  a  pattern  for  an  ornamental 
brick) ;  and  it  is  fixed  to  the  table  c,  by  screws,  which  enter 
the  back  of  the  pattern.  Upon  or  around  the  edge  of  the 
pattern  is  placed  a  frame  ^^  which  forms  the  sides  of  the 
mould  ;  and  jointed  to  brackets  standing  up  from  the  table  c, 
is  the  top  finme  hj  of  the  mould :  which  frame  is  provided 
with  an  opening,  of  the  exact  dimensions  of  the  face  of  the 
plunger  d,  to  allow  of  the  descent  of  the  plunger  on  to  the 
plastic  material.  This  frame  h,  after  the  frame  g,  has  been 
set  in  its  place,  and  the  plastic  material  has  been  laid  on  the 
pattern,  is  fastened  down  by  means  of  a  latch,  with  which  it 
is  furnished,  taking  into  a  catch  on  the  table  c.  When  the 
mould  IB  thus  made  ready  for  the  descent  of  the  pIuDger, 
rotary  motion  is  given,  by  the  hand,  to  the  fly-wheel,  whereby 
the  plunger  d,  is  caused  to  descend  and  compress  the  plastic 
matmal,  so  that  it  will  completely  fill  the  cavities  in  the  pat- 
tern/. A  reverse  motion  is  then  ffiven  to  the  fly-wheel,  and 
the  plunger  is  withdrawn  from  tne  mould.  The  plate  b, 
(together  with  the  table  c,  and  the  mould)  is  now  drawn  from 
under  the  press,  the  latch  is  unfastened,  the  top  frame  thrown 
back,  and  the  loose  frames,  which  brings  with  it  the  em- 
bossed brick,  ia  lifted  off  the  pattern/.  'Hie  frame  ^,  is  next 
turned  over,  so  as  to  bring  the  embossed  or  ornamented  sur- 
face of  the  briok  upwards;  and  it  is  then  discharged,  with  its 
plain  aide  do^mwards,  on  to  a  board  or  tray.  In  repeating 
this  operation^  the  pattern  face  is  brushed  over  with  '^  trotters' 
ofl,''  to  prevent  the  adhesion  of  the  plastic  material  to  the 
mould ;  the  frame  g,  is  next  placed  over  the  pattern ;  a  bat 
of  plastic  material,  prepared  as  before,  is  then  laid  in  the 
mould ;  the  frame  A,  is  brought  down  and  fastened ;  and 
the  charged  mould  is  pushed  forward  under  the  plunger, 
which  is  caused  to  descend  as  before  mentioned,  and  complete 
the  formation  of  another  brick.  In  this  instance,  the  surplus 
plastic  material  is  allowed  to  escape  between  the  frames  g^ 
and  A;  but  to  prevent  the  necessitv  for  clearing  the  four  sides 
of  the  mould,  after  the  discharge  of  each  brick  or  other  article 
formed  therein,  the  patentee  has  found  it  desirable  to  allow 
the  escape  of  the  surplus  plastic  material  at  one  side  only  of 
the  mould.  For  this  purpose,  he  constructs  the  mould  as 
shewn  in  plan  view  at  fig.  17,  and  in  cross  section  at  figs.  18, 
which  is  taken  in  the  line  i,  2,  of  fig.  17.  The  metal  pattern 
/  which,  in  this  instance,  contains  four  repeats  of  the  drop 
VOL.  zxxix.  u 
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of  a  cornice,  is  attached  temporarily  to  the  table  e,  by  pinsy 
projecting  from  the  table  and  entering  the  back  of  the  pat- 
tern ;  and  partly  round  three  sides  of  the  pattern  a  Y-groove 
is  formed,  into  which  a  corresponding  V-projection  on  the 
face  of  the  plunger  d,  fits.  The  bat  of  plastic  materials,  hav^ 
ing  been  first  brought  to  the  embryo  shape  of  the  article 
required  to  be  produced,  in  the  manner  bdbre  explained,  is 
laid  on  the  pattern  f,  (the  irr^ular  or  ribbed  surface  of  the 
bat  being  in  contact  with  the  pattern-plate^)  and  the  plunger 
is  brought  down  and  made  to  press  upon  the  bat.  Any  sur- 
plus clay  which  the  mould  may  contain  will  then  be  forced 
out  at  the  front  of  the  mould,  which  is  left  open  for  that  pur- 
pose. V-grooves  are  formed  across  the  pattern-plate/  be- 
tween each  repeat,  for  the  purpose  of  cutting  apart  or  separating 
the  repeats  from  each  other.  When  the  pressure  of  the 
plunger  is  removed,  the  table  carrying  the  mould  is  drawn 
forward,  and  a  plaster  of  Paris  bat  is  laid  over  the  plastic 
material ;  the  mould  being  then  lifted  off  the  table  and  turned 
over,  the  cornice-drops  and  waste-pieces  discharge  themselves 
from  the  pattern  on  to  the  plaster  bat;  and  the  moulded 
drops  are  removed  on  the  bat  to  the  drying-house.  When 
dry,  the  articles,  manufactured  according  to  this  invention, 
may  be  packed  in  sabers  and  fired  in  the  usual  way. 

In  conclusion,  the  patentee  says,  it  will  be  obvious,  from  the 
above  description,  that  he  is  enabled  to  make  a  great  variety 
of  articles  of  decoration  in  relief;  he  does  not  therefore  con- 
fine the  application  of  his  process  to  the  manufacture  of  orna- 
mental bricks  and  cornices,  as  above  pointed  out;  but  he  claims 
its  application  and  use  for  the  manufacture  of  all  such  articles 
of  earthenware,  having  ornamental  designs  in  relief,  as  are 
capable  of  being  discharged  from  the  pattern-plate  or  mould 
in  a  finished  state,  in  the  manner  above  described. — [InroUed 
April,  1851.] 


To  John  Lienau,  jun.,  of  Wharf-road,  CUy-road,  in  the 
county  of  Middlesex,  merchant,  for  improf^ements  in  puri^ 
fying  or  filtering  oils  and  other  liquids. — [Sealed  18th 
January,  1851.] 

The  specification  of  this  invention  is  very  carelessly  prepared, 
and  the  drawing  accompanying  it  is  exceedingly  inaccurate. 
We  give  the  description  verbatim;  but  the  drawing  (fig  19, 
Plate  II.,)  we  present  in  a  somewhat  amended  state,  in  order 
to  render  it  more  intelligible. 
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The  (Mitentee  commences  his  description  as  follows : — "  In 
ovder  to  form  a  superior  oil  for  lubricating  and  burning  pur- 
posesy  I  have  invented  the  following  process : — I  take  such  a 
qnantitv  of  the  following  essential  oils^  or  any  of  them,  vide" 
Ucei,  oil  of  cummin^  oil  of  aniseed^  creosote^  oil  <^  rosemajry, 
and  pour  the  same  into  the  raw  oil,  either  mineral,  animal,  or 
vegetable,  as  will  produce  fermentation.  After  this  has  been 
done,  the  oil  is  passed  through  the  filtering  apparatus  in  the 
foUowing  manner : — ^The  bag  g,  is  fastened  in  the  interior  of 
the  vat  A,  by  means  of  the  iron  hoop  j,  and  rests  at  the  bot- 
tom on  the  perforated  cover  b, — the  latter  resting  on  the  iron 
frame  c.  The  oH  or  liquid  is  then  poured  into  the  bag,  and 
the  pumps  n,  are  set  in  motion.  Whilst  these,  creating  a 
vaeaom,  draw  out  the  oil  or  liquid  from  the  bottom  of  the 
vat,  the  oil  or  liquid  passes  through  the  nozzles  of  the  pumps, 
and  is  ready  for  use. 

Description  of  the  Apparatus. 

A,  wooden  or  metallic  vat.  b,  wooden  or  metallic  perfo- 
rated cover,  c,  iron  frame,  on  which  the  cover  b,  rests,  d, 
air-tight  suction  pumps,  b,  iron  supporters,  p,  iron  handle. 
e,  bag, — woollen,  cotton,  or  linen,  h,  valves,  through  which 
the  air  and  refined  liquid  pass.  J,  iron  hoop.^' — [Inrotted 
Jtdy,  1851.] 

To  EwALD  RiEPE,  of  Thisbwry-squarey  in  the  City  ofLondon^ 
merchant y  for  certain  improvements  in  refining  steel, — 
being  a  communication. — [Sealed  5th  December,  1850.] 

This  invention  consists  in  refining  raw  or  crude  steel  (parti- 
cularly puddled  steel),  by  placing  bars  or  lumps  thereof  in  a 
frumace  or  other  heating  chamber,  where  the  atmospheric  air 
cannot  exert  an  injurious  action  upon  it,  and  subjecting  it 
therein,  for  a  suitable  time,  to  a  temperature  not  exceeding 
that  which  vrill  melt  steel.  • 

The  patentee  states,  that  he  uses  a  welding  furnace,  such 
as  is  ordinarily  employed  in  puddling  iron,  only  that  the  bed 
is  lowered,  the  grate  is  brought  from  two  to  four  feet  below 
the  level  of  the  fire-bridge,  and  the  ash-pit  is  furnished  with 
an  iron  door,  by  which  it  can  be  completely  closed.  When 
the  furnace  is  in  full  heat,  the  bars  or  lumps  of  raw  or  crude 
steel  are  laid  on  the  bed  of  the  furnace,  and  arranged  so  that 
they  may  not  touch  each  other  at  any  part.  During  the 
whole  of  the  refining  process,  the  fire-place  is  kept  fully 
charged  with  coal  or  other  fuel ;  any  crevices  in  the  working- 
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door^  or  elsewhere,  are  carefully  luted  with  wet  day^  in  order 
to  prevent^  as  much  as  possible,  the  access  of  oxygen ;  and 
the  draft  of  the  furnace  is  so  regulated,  by  means  of  the  aah« 
pit  door  and  flue-damper,  that  the  heat  shall  never  readi 
the  melting  point  of  steel.  A  sufiScient  practical  test  of  the 
heat  is  furnished  by  the  color  of  the  flame,  which  is  watched 
through  an  eye-hole  in  the  working-do<Hr :  as  long  as  the  flame 
remains  of  a  dull  or  hardly  red  color,  the  heat  will  not  be 
greater  than  is  requisite.  jProm  nine  hundred  to  one  thou* 
sand  pounds  of  raw  or  crude  steel,  in  bars  of  three  indies  by 
an  inch  and  a  half,  are  usually  placed  in  a  furnace  of  the 
ordinary  sise;  and  the  operation  is  continued  for  about  four 
hours.  In  this  process,  carburetted  hydrogen  and  oxide  of 
carbon  are  produced  in  the  furnace  in  abundance,  while  the 
oxygen  of  the  air  is  efiectuaUy  prevented  from  acting  on  the 
steel ;  and  the  product  is  steel  of  a  very  fine  uniform  grain* 

The  patentee  does  not  restrict  himself  to  the  use  of  any 
particular  form  of  furnace,  nor  to  the  subjection  of  the  raw  or 
crude  steel  to  the  refining  process  in  any  particular  quantities, 
or  of  any  particular  sizes.  He  claims  the  refining  of  raw  or 
crude  steel  (particularly  puddled  sted)  by  placing  it  in  a 
furnace  or  other  heating  chamber,  out  of  the  reach  of  any 
injurious  action  upon  it  by  the  atmospheric  air,  and  there 
subjecting  it  for  a  time  to  a  temperature  not  exceeding  the 
melting  point  of  the  steel. — [InroUed  June,  1851.] 


To  Alexandeb  Mein,  of  Glasffow,  accountant,  for  certain 
improvements  in  treating  the  fleeces  of  sheqp  when  on  the 
animals, — being  a  communication. — [Sealed  7th  December, 
1850.] 

The  subject  of  this  patent  is  an  invention  of  the  late  James 
Smith,  of  Deanston,  for  treating  the  fleeces  of  sheep,  when 
on  the  animals,  by  the  employment  of  two  chemical  solutions, 
prepared  suitably  for  obtaining,  when  used  in  succession,  an 
insoluble,  or  nearly  insoluble,  and  water-repellent  coating  to 
the  fibres  of  the  wool, — ^in  place  of  using  the  grease  and 
matters  commonly  employed :  by  which  means,  the  natural 
clothing  of  sheep  will  be  rendered  waterproof,  and  not  only 
will  the  health  of  sheep  be  benefitted,  but  the  wool,  after  its 
removal,  will  be  found  more  valuable  for  manufiicturing 
purposes. 

The  materials  used  in  carrying  out  this  invention  are  those 
well  known  to  chemists,  and  which  have  before  been  em- 
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played  for  rendering  woven  fabrics  repellent  of  moisture,  by 
first  impregnating  them  with  one  solution  and  then  with  the 
other,  so  as  to  leave  the  fibres  of  the  fabrics  coated  with  an 
inaoloble  or  moisture-repellent  matter.     The  chemical  solu- 
tions preferred  are,  a  solution  of  alum,  and  a  solution  of  soft 
soap,  commonly  called  black  soap,     llie  solution  of  alum  is 
composed  of  about  twenty  pounds  of  alum  to  forty  gallons 
of  water :  the  alum  is  first  dissolved  in  four  gallons  of  hot 
water,  and  then  thirty-six  gallons  of  cold  water  are  added; 
and  ^lis  quantity  will  be  sufficient  for  dipping  one  hundred 
sheep.     The  solution  of  soap  is  prepared  by  dissolving  about 
thirty  pounds  of  soap  in  a  like  quantity  of  water.    The  sheep 
are  mpped  in  a  trough,  about  four  feet  long  and  two  feet  and 
a  half  wide,  and  containing  about  twenty  gallons  of  the  so- 
lution of  alum.    The  dipping  is  most  conveniently  performed 
by  three  men, — ^two  to  hold  the  legs,  and  the  other  to  hold 
the  liead  up  out  of  the  solution  when  the  body  is  immersed. 
The  sheep  is  to  be  held  with  its  legs  upwards,  and  the  body 
dipped  and  moved  about  in  the  solution;  the  men  who  hold 
the  legs  must  use  one  hand  to  rub  the  solution  in  amongst 
the  fleece;  and  care  Aould  be  taken  to  cause  the  solution  to 
enter  thoroughly  amongst  the  fibres.    The  operation  of  dip- 
ping a  sheep  will  take  about  half  a  minute;   it  is  then  to 
be  lifted  out,  and  placed  upon  a  board  by  the  side  of  the 
trouffh,  so  arranged  that  the  solution  which  drains  off  may 
ran  back  into  the  trough ;  and  the  men  are  to  press  the  liquid 
as  much  as  possible  out  of  the  wool.    After  this,  the  sheep 
is  to  be  allowed  to  stand  till  its  coat  is  nearly  dry  (which  will 
be  in  about  two  hours) ;  and  then  it  is  to  be  dipped  in  the 
solution  of  soap,  in  the  same  manner  as  it  was  dipped  in  the 
alum  solution.     Immediately  the  last  dipping  is  completed, 
the  sheep  may  go  to  its  pasture;  and  if  the  dipping  has  been 
carefully  performed^  eacn  fibre  of  the  fleece  will  possess  the 
oualiiy  of  repelling  water;  and  thus  the  wool  will  be  kept 
dry,  tne  warmth  of  the  animal  secured,  and  the  fleece  im- 
proved for  manufacturing  purposes. 

Instead  of  the  solution  of  soap,  a  solution  of  glue  or  other 
gelatinous  matter  may  be  employed.  The  well  known  sub- 
stances, such  as  arsenic  and  preparation  of  sulphur,  used  for 
preventing  the  attacks  of  insects  on  sheep,  may  be  employed 
in  combination  with  the  above  mode  of  making  wool  repel- 
lent, and  may  be  appUed  either  mixed  with  the  solution  or 
separately,  as  they  have  hitherto  been  used. 

The  patentee  does  not  confine  himself  to  the  above  de- 
tails; but  he  claims  the  application  of  chemical  solutions. 
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suitably  prepared  to  obtain,  when  used  in  aoooeasicmy  an  in- 
soluble or  sparingly  soluble  water-repellent  eoating  to  the 
fibres  of  wool  when  on  the  animal. — [InroUedJune,  1851.] 


To  William  Bees,  ofPembrey,  in  the  county  of  Carmarthen^ 
coal  agent,  for  certain  improvements  in  the  preparation  of 
yiitf/.— [Sealed  18th  January,  1851.] 

This  invention  oonsists  in  conyerting  small  coal,  or  a  mixtme 
of  eoal  and  coke,  into  solid  blocks  of  fdel  without  the  aid  of 
ertraneous  cohesive  matter. 

In  carrying  out  this  invention,  the  patentee  takes  small 
bituminous  comiI,  or  bituminous  cool  mixed  with  ooal  of  other 
qualities  or  with  coke,  and  puts  the  same  into  a  oa8t4roa 
mould,  composed  of  four  fixed  and  two  moveable  sides; — ^the 
latter  being  made  to  fit  as  nearly  air-tight  as  is  practicable; 
and  one  of  them  being  sligfatly  larger  than  the  other,  as  hore- 
aftar  mentioned.  The  mould,  after  being  filled,  is  kept  for  a 
period,  varying  from  thirty  minutes  to  three  hours,  in  a  stove 
or  chamber,  heated  to  from  500**  to  900^  Fahr. :  the  time 
and  temperature  vary  according  to  the  quality  of  the  find 
operated  upon; — coals  containing  least  gaseous  matters  re* 
quiring  a  higher  temperature,  while  those  containing  more 
volatile  matters  require  a  lower  and  more  gradual  heat  to 
bring  them  to  the  desired  consistency  or  cohesive  state  with* 
out  the  disengagement  of  gas.  The  coal  or  mixture,  while 
undergoing  this  operation,  expands  until  it  becomes  to  some 
extent  pressed  by  the  sides  of  the  mould,  and  those  parts 
thereof  which  would,  if  freely  exposed,  be  converted  into  gas, 
become  frised  and  the  whole  mass  brought  to  a  soft  or  pulpy 
state :  the  mass  will  retain  its  cohesion  when  cool,  will  have 
the  same  form  as  the  interior  of  the  mould,  will  be  of  nearly 
the  same  specific  gravity  as  it  was  before  being  operated  upon, 
and,  when  broken,  the  fincture  will  resemble  that  of  large 
coal.  When  the  coal  or  mixture  has  been  brought  to  the 
desired  consistency,  the  moulds  are  removed  from  the  stove 
or  chamber,  and  dlowed  to  cool.  The  larger  of  the  two 
moveable  sides  of  the  mould  is  then  removed,  and  the  other 
being  pressed  down,  the  block  of  fuel  is  delivered  from  the 
mould  fit  for  use. 

In  order  to  obtain  blocks  of  friel  of  greater  density  (which 
is  very  desirable  for  the  use  of  steam  vessels)  any  machine  for 
compressing  fuel,  while  4n  a  state  of  fusion  or  partial  fusion, 
may  be  employed  to  force  the  smaller  moveable  side  into  the 
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mould,  and  thus  compress  the  block  of  fael  into  a  smaller 
space.  The  coal  should  be  dried  before  it  is  introduced  into 
the  mould,  to  prevent  the  generation  of  steam ;  but  it  should 
not  be  subjected  to  a  heat  sufficient  for  the  production  of  gas : 
the  drying  may  be  effected  on  the  top  of  the  stove  or  chamber, 
so  as  to  save  the  expense  of  fuel  for  that  purpose.  To  econo* 
mize  labor,  the  moulds  are  preferred  to  be  placed  upon  low 
carriages,  which  are  mounted  upon  small  wheels,  and  enter 
the  stove  at  one  end,  and  (after  remaining  therein  a  suitable 
time)  leave  it  at  the  other  end.  The  stove  should  be  made 
sufficiently  large  to  contain  several  carriages.  The  number 
of  moulds  upon  each  carriage,  and  the  dimensions  of  the 
moulds,  may  be  varied.  A  oonvenient  sice  for  the  moulds  is 
stated  to  be  10  X  6  X  4  inches.  If  the  fuel  is  to  be  compressed, 
the  motdd  should  be  made  one-half  higher,  so  that  die  fuel 
may  be  compressed  to  two-thirds  of  its  original  bulk.  The 
sides  of  the  mould  should  incline  outwards  firom  the  top  to 
the  bottom,  to  the  extent  of  one-sixteenth  of  an  inch,  to  faci- 
litate the  delivery  of  the  block  of  fuel. 

Inatead  of  using  moulds,  a  pipe,  of  suitable  area  in  the 
transverse  section,  may  extend  through  the  stove  or  chamber, 
in  such  manner  that  the  centre  part  thereof  may  be  heated 
by  the  stove,  while  its  ends  remain  cold.  The  coal  or  mir- 
tufe  ia  introduced  at  the  upper  end  of  the  pipe ;  each  portion 
sufficient  for  forming  a  block  of  fuel  is  divided  from  the  next 
by  a  circular  iron  jSate,  corresponding  in  diameter  with  the 
interior  diameter  of  the  pipe;  and  the  different  portions^ 
when  brought  to  the  desired  state  of  fusion  or  consisteney, 
are  discharged  from  the  lower  end  of  the  pipe  by  the  action 
of  a  piston. 

The  patentee  does  not  confine  himself  to  the  above  details, 
so  long  as  the  peculiar  character  of  his  invention  is  retained. 
He  is  aware  that  the  heating  of  small  coal,  in  order  to  soften 
it  preparatory  to  its  being  compressed  into  moulds  or  made 
into  blocks,  has  been  proposed.  He  therefore  does  not  claim 
this  aa  part  of  his  invention ;  but  what  he  claims  is,  the  con- 
fining coal  or  admixture  of  coals  and  coke  in  moulds  or  vessels 
that  are  air-tight,  or  nearly  so,  and  exposing  the  same  to  heat 
and  pressure  in  the  manner  above  described, — ^thus  retaining 
the  gaseous  constituents  of  the  coal  under  pressure,  and  caus- 
ing them  to  aid  in  the  fusion  and  ultimate  cohesion  of  the 
mass  into  a  compact  fuel. — [InroUed  July,  1851.] 
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COURT    OF    COMMON    PLEAS. 

(Sittingi  at  Nisi  Prnu,  before  Mr.  Justice  WUUawis  and  a  SpedalJmyJ 

June  20th  and  2  let,  1851. 
HANCOCK  9.  SOMESYBLL  AND  ANOTHER. 

Sir  F.  Thesiger,  Q.  C,  Mr.  Serjeant  Channell,  Mr.  Webster,  Mr. 
Orove,  and  Mr.  Karslake,  conducted  the  plaintiff's  case ;  and  the 
Attorney-General,  Mr.  Serjeant  Byles,  and  Mr.  Hindmarsh,  were 
connsel  for  the  defendants. 

This  action  was  brought  for  the  infringement  of  a  patent,  granted 
to  the  plaintiff,  November  21st,  1843,  for  ''improvements  in  the 
preparation  or  manufacture  of  caoutchouc,  in  combination  with 
other  substances,  which  preparation  or  manufacture  is  suitable  for 
rendering  leather,  cloth,  and  other  fiibrics  waterproof,  and  to  va* 
rious  other  purposes  for  which  caoutchouc  is  employed." 

Sir  F.  Thesiger,  in  opening  the  plaintiff's  case,  stated  that  the 
plaintiff  was  a  gentleman  who  had  long  been  connected  with  the 
waterproofing  and  India-rubber  trade.  The  defendants  were 
wholesale  dealers  and  importers  of  goloshes  and  various  other 
waterproof  articles,  carrying  on  business  in  Noble-street,  Cheap* 
side.  The  plaintiff,  who  was  associated  in  business  with  Messrs. 
Macintosh,  the  well-known  firm  at  Manchester,  had,  in  conjono* 
tion  with  them,  taken  out  several  patents  for  inventions  oonneeted 
with  waterproofing  and  the  manufacture  of  India-mbber  goods ; 
and  for  many  years  he  had  been  aware  of  certain  defects  in  this 
dass  of  goods,  but  had  failed  to  suggest  a  remedy.  The  principal 
defects  were---first,  a  clamminess  and  sticky  quality,  g^enulj 
observable  in  glutinous  preparationB ;  and,  secondly,  a  peculiar 
liability  to  be  affected  by  heat  and  cold,  and  also  by  grease  or  oiL 
To  remedy  these  evils,  and  render  the  manufacture  more  ezten* 
sively  useful,  the  plaintiff  had,  for  many  years,  been  giving  great 
attention  to  the  subject.  In  1842,  Mr.  Moulton,  agent  to  Mr. 
Goodyear,  of  New  York,  came  to  England,  and^  having  introdneed 
himself  to  Messrs.  Macintosh,  wished  to  treat  with  them  cimi- 
ceming  the  sale  and  manufacture  of  articles  in  this  country,  in 
which  the  before-mentioned  objections  had  been  obviated.  Messa, 
Macintosh  were  unwilling  to  enter  into  any  n^odations  with 
Mr.  Moulton,  as  he  was  not  in  possession  of  the  secret  of  Mr. 
CkK>dyear's  manufactures,  and  coidd  not  state  whether  their  es- 
pensive  plant  and  fixtures  could  be  made  available  if  they  under- 
took to  make  articles  under  Mr.  Goodyear's  process.  After  several 
interviews,  therefore,  all  negociations  were  broken  off.  Mr. 
Moulton,  however,  left  some  specimens  of  Goodyear's  inventions 
with  Messrs.  Macintosh,  intimating  that  it  was  impossible  lor 
them  to  discover  the  secret,  and  that  Mr.  Goodyear  was  not  at  all 
apprehensive  on  that  score.    Mr.  Goodyear  did  not  take  out  a 
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pflfteDt  in  this  country ;  and  Mr.  Hancock  then  (probably  assisted 
by  some  hint  he  might  have  obtained  Arom  an  examination  of  the 
specimens  left  with  him  by  Mr.  Monlton)  commenced  a  series  of 
experiments,  which  ended  in  the  discovery  that,  by  mixing  the 
silicate  of  magnesia  with  the  caoutchouc,  he  could  entirely  obviate 
the  clamminess  and  adhesiveness  of  the  latter  material.  Prior  to 
these  experiments  the  combination  of  sulphur  and  India-rubber 
had  been  tried ;  but  the  combination  of  these  two  alone  did  not 
prevent  the  temperature  having  an  effect  on  the  material.  Mr.  Han- 
eock  continued  his  experiments,  and  ultimately  discovered  that  by 
mdting  sulphur  in  an  iron  vessel  at  250^  Fahr.,  and  then  immers- 
ing therein  sheets  of  caoutchouc  prepared  with  the  magnesia,  and 
keeping  them  immersed  until  the  whole  attained  a  temperature  of 
from  270^  to  285^,  he  could  obtain  every  object  he  aimed  at  in 
his  preparation.  Having  ascertained  this  satisfactorily,  Mr.  Han- 
eodc  obtained  a  patent  for  his  discovery,  as  above  stated ;  and  in 
bis  specification  he  made  the  following  claims : — ''What  I  claim 
as  my  invention  and  discovery  is,  first, — the  combination  of 
caoutcbonc  with  silicate  of  magnesia,  whereby  manufactured 
caoatcbouc  is  rendered  free  from  that  clammy  and  adhesive  cha- 
racter which  it  usually  possesses ;  secondly, — I  claim  the  modes 
herein  described,  of  combining  asphalte  with  caoutchouc ;  and, 
thirdly, — I  daim  the  treating  of  caoutchouc  (either  alone  or  in 
combination  with  sUicate  of  magnesia  or  other  substances)  with 
sulpbnr  when  acted  on  by  heat,  and  thus  changing  the  character 
of  caoutchouc,  as  herein  described."  This  preparation  of  Mr. 
Hancock's,  which  was  well  known  as  vulcanized  India-rubber, 
entirely  superseded  the  use  of  ordinary  India-rubber  for  all  ma- 
noliicturing  purposes,  and  the  manufacture  became  a  very  profit- 
able business.  Shortly  after  it  came  into  general  use,  parties 
imported  articles  to  a  very  large  extent  from  America,  all  of  which 
were  manufactured  fh)m  a  similar  substance  to  that  patented  by 
tbe  plaintiff;  and  Messrs.  Macintosh,  considering  that  the  im- 

S>rtation  of  such  goods  amounted  to  an  infringement  of  Mr. 
ancock's  patent,  issued  advertisements,  cautioning  the  trade 
r'  ist  selling  such  goods.  Shortiy  after  this,  they  heard  that 
defendants  had  made  a  very  large  importation  of  goloshes, 
over-sboes,  and  other  articles,  made  of  the  material  in  question ; 
and  on  the  5th  of  October,  1848,  a  letter  was  written  to  them  in 
Noble-street,  giving  them  notice  that  if  they  persisted  in  selling 
such  articles,  proceedings  would  be  taken  against  them.  No 
notice  having  been  taken  of  this  letter,  the  plaintiff's  solicitor 
sent  a  person  to  their  warehouse,  who  purchased  from  them  ar- 
ticles to  the  amount  of  ^1 .  3«.  6d.  These  articles  were  analyzed, 
under  Mr.  Hancock's  direction ;  and  the  result  proved  that  the 
effect  which  rendered  the  caoutchouc  insensible  to  the  variations 
of  temperature,  &c.,  was  due  to  sulphur.  There  was  a  quantity 
of  oxide  of  lead  mixed  with  it;  but  this,  it  was  alleged,  had  nothing 
to  do  with  producing  the  effect. 
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In  support  of  the  plaintiff's  case,  Mark  Davis  was  called  as  a 
witness,  who  stated  that,  in  October,  1848,  be  went  to  the  de- 
fendants* warehouse,  and  bought  three  pairs  of  goloshes,  and  has 
had  them  in  his  possession  ever  since.  He  afterwards  attended 
a  meeting  at  the  plaintiff's  solicitors,  at  which  were  present  Messrs. 
Graham,  Aikin,  Cooper,  and  Brande ; — some  pieces  were  cut  off 
the  shoes  and  delivered  to  Mr.  Graliam. 

Mr.  Cooper,  the  chemist,  on  being  called,  gave  evidence  that  be- 
fore the  year  1843,  when  die  plaintiff  obtained  his  patent,  he  was 
well  acquainted  with  the  nature  of  caoutchouc  and  its  applications 
to  the  arts ;  that  prior  to  that  date  India-rubber  or  caoutchouc  did 
not  possess  the  property  of  resisting  cold :  a  low  atmospheric  tem- 
perature rendered  clothes  made  of  caoutchouc  stiff  and  rigid ;  and 
this  was  a  great  objection,  as  it  was  necessary  to  warm  a  garment  be- 
fore it  could  be  put  on.  The  witness  then  went  on  to  state  that  he 
bad  assisted  Mr.  Hancock  in  his  experiments,  before  the  inrolmeut 
of  his  specification ;  and  that  since  that  date  he  bad  carried  on  the 
processes  therein  described,  and  found  the  results  to  be  sucb  as 
were  set  forth  by  the  patentee.  He  had  also  analyzed  pieces  cut 
off  from  the  shoes  produced  by  the  last  witness,  and  found  that 
they  contained  sulphur,  caoutchouc,  oxide  of  lead,  and  a  trace  of 
lime,  and  some  other  unimportant  ingredients.  His  opinion  was, 
that  the  shoes  sold  by  the  defendants  to  the  last  witness  were 
prepared  by  sulphur,  in  the  manner  detailed  by  the  plaintiff  in 
his  specification.  He  did  not  consider  the  introduction  of  the 
lead  or  other  materials,  except  the  sulphur,  to  be  of  any  conse- 
quence; as  the  ''change"  produced  in  the  rubber  was  due  to  the 
presence  of  sulphur  alone.  Upon  cross-examination,  the  witness 
stated  that  he  could  not  tell,  upon  a  simple  inspection  of  either 
plaintiff's  or  defendants'  articles,  whether  the  change  had  been 

Produced  under  the  influence  of  heat,  or  by  other  means.  When 
Ir.  Hancock  shewed  him  his  specimens  he  could  easily,  by  ana- 
lysis, ascertain  what  in&;redients  had  been  used,  but  could  not 
positively  state  whether  heat  had  been  employed.  Mr.  Hancock 
explained  the  process  to  witness,  who,  thereupon  carried  it  out 
successfully. 

Mr.  Cooper's  evidence  was  corroborated  by  Messrs.  Graham, 
Aikin,  and  Brande,  who  all  spoke  as  to  the  sufficiency  of  the  spe- 
cification. 

Mr.  Woodcock,  the  manager  of  Messrs.  Macintosh  and  Go's. 
Works,  at  Manchester,  gave  evidence  to  the  effect,  that  specimens 
of  rubber,  prepared  by  sulphur,  were  brought  to  Manchester  by 
Mr.  Moulton,  who  acted  for  Mr.  Goodyear  of  New  York ;  they 
were  shewn  to  Mr.  Hancock  and  other  of  the  principals  of  the 
firm  of  Macintosh  and  Co.,  prior  to  the  date  of  Mr.  Hancock's 
patents,  and  negociations  were  entered  into  about  the  sale  of  the 
invention ;  but  nothing  further  was  done,  although  some  corres- 
pondence took  place.  Upon  cross-examining  this  witness  it 
appeared,  that  some  of  the  specimens  were  left  by  Mr.  Moulton, 
who  stated  that  he  saw  no  objection  to  so  doing,  as  he  had  been 
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informed  that  it  would  be  impoesible  to  ascertain,  from  a  simple 
inspection  of  the  specimens,  how  the  change  had  been  effected. 
The  witness  admitted,  however,  that  he  saw  at  once  that  sulphur 
bad  been  employed  in  the  process,  as  it  came  off  in  his  hands, 
and  he  could  distinctly  smell  it.  Subsequently  to  Mr.  Moulton's 
visit  to  Manchester,  witness  had  been  instructed  by  the  plaintiff 
to  make  experiments;  and,  under  his  directions,  witness  had 
succeeded  in  producing  the  same  change  in  rubber,  and  endowing 
it  with  the  same  properties  as  the  specimens  left  by  Mr.  Moulton 
were  found  to  possess.  It  appeared  also  that  witness  had  (sub- 
sequent to  Bfr.  Hancock's  patent)  been  sent  to  America  by  Macin- 
tosh and  Co.,  to  gain  information  about  the  India-rubber  manu- 
facture :  and  that,  while  in  America,  he  purchased  machinery  for 
the  purpose,  and  had  it  sent  to  England. 

Mr.  Lloyd,  of  Woolwich  Dockyard,  Mr.  Gregory,  C.  B.,  Mr.  C. 
May,  Messrs.  Cow,  and  others,  spoke  as  to  the  value  of  the  in- 
vention, and  the  various  useful  purposes  to  which  the  prepared 
or  vulcanized  rubber  had  been  advantageously  applied. 

This  closed  the  plaintiff's  case. 

The  Attorney-General  (Sir  Alexander  Cockbnrn),  in  opening 
the  caae  for  the  defendants,  said  that  it  was  quite  clear  that,  owing 
to  the  manufacture  of  Mr.  Goodyear,  the  plaintiff  had  been  in- 
duced to  prosecute  enquiries,  out  of  which  his  patent  had  resulted. 
With  respect  to  this  point  of  the  case,  he  would  be  able  to  shew 
that,  at  the  time  the  plaintiff  had  applied  for  his  patent,  he  was 
not  in  possession  of  the  invention,  as  described  in  his  specifica- 
tion ;  but  that,  if  Mr.  Groodyear's  and  the  plaintiff's  manufactures 
were  alike,  it  arose  from  the  fact  of  Mr.  Hancock  having  availed 
himself  of  means  other  than  that  of  his  own  inventive  power  to 
possess  himself  of  the  invention  in  question  ;  and  that  not  only 
had  he  no  moral  right  to  the  exclusive  use  of  this  invention,  but 
that,  prior  to  the  date  of  the  plaintiff's  patent,  goods  manufac- 
tured by  Mr.  Goodyear  had  been  openly  sold  in  the  market  by 
Mr.  Moulton,  as  the  agent  for  Goodyear,  and  that  the  novelty  of 
the  invention  was  thereby  destroyed ;  and  that,  consequently, 
the  plaintiff's  patent  was  invalid  on  that  ground.  And  further, 
that  if,  as  it  was  maintained  by  the  plaintiff's  witnesses,  sulphur 
was  a  material  ingredient  in  the  curing  of  India-rubber,  Mr.  Han- 
cock had  no  right  to  an  exclusive  claim  for  that,  as  it  was  one  of 
many  ingredients  in  the  preparation  of  India-rubber  used  by  Mr. 
Fanshawe,  under  a  patent  of  prior  date.  In  order  to  shew  that 
Mr.  Hancock  was  not  in  possession  of  the  invention  in  question 
at  the  time  of  applying  for  his  patent,  the  Attorney-General  sub- 
mitted to  the  Court  a  copy  of  the  paper  which  had  been  required 
by  the  law  officers  of  the  Crown  to  be  deposited  by  Mr.  Hancock, 
embracing  the  heads  of  the  invention  for  which  he  was  applying 
for  letters  patent ; — the  document  bearing  the  date  of  3rd  Novem- 
ber, 1843.  He  also -presented  a  copy  of  the  paper  deposited  by 
Mr.  Newton,  on  behalf  of  Mr.  Goodyear,  for  a  patent  for  his  pro- 
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cesH,  bearine  date  18th  January,  1844.  Hancock,  it  appean, 
had  opposea  the  grant  of  Newton's  patent ;  but  it  was  aecided 
that  they  were  dissimilar,  and  therefore  patents  were  granted  for 
both  inventions.    These  deposit  papers  ran  seyerally  as  follows  :— 

**HeaJi9  ofMr,Hancoe!^$  inveniionfar  improvetnenU  in  the 

manufacture  of  eaoutehone" 

"  I  contemplate  a  mode  of  obviating  the  clammy  adhesivettess 
of  its  surface,  also  of  manufacturing  into  masses  combinationa  of 
caoutchouc  with  coloring  matters,  and  rolling  the  same  into 
sheets."  ''By  means  of  flatting-mills  for  floor-cloths,  and  for 
covering  caoutchouc  stoppers,  and  for  being  used  as  a  substitate 
for  leather  and  other  purposes ;  also  for  diminishing  the  stiffiien 
of  caoutchouc  and  its  combinations,  occasioned  by  its  ezposore 
to  low  temperature,  and  protecting  those  manufactures  from  the 
effects  of  od  and  grease."  ''  These  improvements  are  effected  by 
mixing  and  worlung  up  with  the  caoutchouc,  during  the  process 
of  its  manufacture,  Venetian  or  French  chalk,  sihcate  of  magnesia, 
pigment,  sulphur,  drying-oils,  spermaceti,  lime,  and  other  ab- 
sorbent earths." 

*'  Particulars  of  invention,  in  the  name  of  W.  E,  Newton^  under 
the  title  of  improvements  in  the  preparation  of  caoutehoue  or 

■  India-rubber,  and  in  manufaeturinff  various  fabrics  of  which 
caoutchouc  forms  the  component  part " 

*'  The  principal  improvements  in  the  preparation  of  caoutchouc 
or  India-rubber  consist  in  the  combining  therewith  portions  of 
sulphur  and  of  white-lead,  and  in  submitting  the  compound, 
thus  formed,  to  the  action  of  heat  at  a  regulated  temperature :  by 
which  combination  and  exposure  to  heat  it  will  be  so  fiur  altered 
in  its  qualities  as  not  to  become  softened  by  the  action  of  the 
solar  ray  or  artificial  heat,  at  a  temperature  below  that  to  which 
it  was  submitted  in  its  preparation." 

The  absence  of  any  mention  of  the  application  of  heat  in  Mr. 
Hancock's  particulars  was  submitted  to  be  the  absence  of  the 
very  essence  of  the  invention  which  was  now  sought  to  be  pro- 
tected ;  for  it  was  by  heat  alone  that  the  manufactured  India- 
rubber  could  be  protected  from  being  affected  in  any  way  by  the 
change  of  temperature.  It  was  clear  therefore  that  the  invention 
was  not  in  possession  of  the  plaintiff  at  the  time  of  applying  for 
his  patent ;  nor  even  in  January,  two  months  after  tne  grant  of 
his  patent,  or  he  would  have  stopped  Mr.  Newton's  application 
for  a  patent ;  whereas  the  law  officer  of  the  Crown  had  decided 
that  the  two  inventions,  as  then  submitted  for  his  examination, 
were  dissimilar. 

The  Attorney-General  then  called  several  scientific  witnesses  to 
prove  that  the  shoes  sold  by  the  defendants,  although  they  con- 
tained sulphur,  which  he  did  not  deny,  were  much  superior  to 
the  goods  manufactured  by  the  plaintiff;  and  that  they  possessed 
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properties  quite  foreign  to  those  possessed  by  the  plaintifirs 
goods.  These  witnesses  proved  that  the  introduction  or  lead  was 
a  great  improTement ;  as  it  improved  the  polish  of  the  shoes  and 
other  articles,  and  destroyed  the  unpleasant  smell  of  the  sulphur. 

Mr.  Moulton  was  called,  and  proved  that  negociations  had  been 
entered  into  by  himself  (on  Mr.  Goodyear's  behalf)  and  the  plain- 
isff  and  his  partners,  wiUi  whom  he  left  several  specimens  of  Mr. 
Goodyear's  manufacture. 

Mr.  Wrench,  an  importer  of  foreign  goods,  stated  that  prior 
to  the  date  of  ihe  plaintiff's  patent  he  received  from  the  United 
States  samples  of  different  articles ; — some  of  which  were  shewn 
and  sold  to  the  plaintiff.  Other  evidence,  to  the  like  effect,  was 
given  by  other  witnesses. 

Mr.  Warne,  of  the  firm  of  Granville  and  Co.,  stated  that  sam- 
ples of  Mr.  Goodyear*s  articles  were  left  with  him  by  Mr.  Moulton 
prior  to  the  plaintiff^s  patent ;  but  that  no  arrangement  was  made 
as  to  the  purchase  of  the  invention. 

Mr.  Mann  and  Mr.  Lupworth,  clerks  to  the  Attorney  and  So- 
licitor-General, were  called  to  prove  the  deposit,  with  the  Attorney- 
General,  of  a  rough  or  outline  description  by  Mr.  Hancock,  prior 
to  the  issue  of  his  patent ;  and  also  that  a  description  of  Mr.  Good- 
year's  process  was  deposited  by  Mr.  W.  E.  Newton,  prior  to 
obtaining  a  patent  for  the  invention  on  Mr.  Goodyear's  behalf. 

Mr.  W.  B.  Newton  proved  that,  in  October,  1843,  before  the 
date  of  Hancock's  patent,  he  received  instructions  from  the  United 
States  to  apply  for  a  patent,  in  his  own  name,  on  behalf  of  Mr. 
Goodyear,  for  his  invention  of  curing  India-rubber ;  that  an  appli- 
cation was  made  accordingly ;  and  that  the  patent  was  opposed 
by  or  on  behalf  of  Mr.  Hancock,  who  called  on  the  witness  and 
asked  him  for  whom  he  was  acting,  and  that  witness  declined  to 
answer  the  question.  Mr.  Hancock  then  said,  if  witness  was 
acting  for  Mr.  Goodyear  he  would  not  oppose  him ;  but,  as  he 
still  got  no  satisfactory  reply,  the  opposition  to  witness's  patent 
was  persevered  in;  and  that,  notwithstanding  this  opposition, 
the  patent  was  granted  by  the  Attorney-General,  after  hearing  of 
all  parties. 

Mr.  Fanshawe  was  then  called,  and  proved  that  he  had  a  patent, 
prior  to  the  plaintiff's  patent,  for  improvements  in  making  sheath- 
ing from  India-rubber,  mixed  with  hair,  pitch,  and  other  materials, 
including  sulphur ;  and  that  the  mixture  was  submitted  to  heat. 
Upon  cross-examination,  however,  the  witness  admitted  that  he 
did  not  introduce  the  sulphur  for  the  same  purpose  as  that  in- 
tended by  either  the  plaintiff  or  Mr.  Goodyear. 

JUDGMENT. 

Mr.  Justics  Williams. — Gentlemen  of  the  Jury,  this  is  an 
action  in  which  the  plaintiff,  Mr.  Hancock,  seeks  to  recover  from 
the  defendants,  Messrs.  Somervell  and  Burr,  damages  for  having 
infringed  a  patent  granted  to  Mr.  Hancock,  upon  the  21st  of 
November,  in  the  year  1843 ;  and  there  is  no  doubt  that  such  a 
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patent  as  that  deacribed  in  the  declaration  was  obtained.  That 
IB  not  a  matter  at  all  now  in  dispate.  But  the  first  question  that 
is  raised  in  answer  to  this  action,  and  to  which  I  shall  proceed 
in  the  first  instance  to  draw  your  attention,  is,  whether  there  has 
been  any  infringement  of  that  patent? 

Now,  the  facts  you  know  are  that  the  shoes  in  question,  the 
sale  of  whieh  is  said  to  be  an  infringement  of  the  patent,  were 
not  manufactured  by  the  defendants,  but  were  manufactured  in 
America,  and  sent  to  England,  and  there  sold  by  the  defendants. 
And,  on  the  part  of  the  defendants,  it  is  not  disputed  that  if  the 
shoes  were  manufactured  in  America,  in  violation  of  the  plaintiff's 
patent,  and  were  sent  to  England,  and  sold  by  the  defendants 
here,  Uiat  that  would  be  an  infringement — it  is  the  same  thing 
evidently  as  though  the  defendants  had  themselves  manufactured 
them  in  England ;  and  you  may  treat  it  exactly  as  if  they  had. 

The  question,  therefore,  will  be  whether  this  manufacture  is 
an  infringement  of  the  patent?  That  you  must  judge  of  for 
yourselves.  I  confess  I  do  not  feel  that  the  case  presents  any 
very  great  difficulty.  It  is  true  you  have  heard  from  the  evidence 
of  the  witnesses  on  both  sides  that  the  substance  of  which  the 
American  shoes  are  made  is  a  different  substance  from  that  of 
which  the  English  shoes  are  made ; — the  American  shoes  contain- 
ing a  quantity  of  lead,  as  much  as  31  out  of  100,  in  that  pro- 
portion ;  and  the  effect  of  that  has  been  to  make  certainly  a 
somewhat  improved  article,  more  susceptible  of  polish,  more  firm, 
and  free  from  smell.  This  question  of  infringement  is  a  question 
for  your  consideration.  You  must  now  assume,  for  the  purposes 
of  this  question,  that  the  plaintiff  has  established  that  the  in- 
vention specified  by  him,  and  which  you  have  heard  described  by 
the  witnesses,  is  his  invention  of  vulcanizing  the  India-rubber ; 
assuming  that  to  be  his  invention,  you  must  say  upon  this  part 
of  the  case  whether  you  feel  any  difficulty  in  coming  to  a  con- 
clusion that  the  defendants  could  not  have  made  the  shoes  with- 
out availing  themselves  of  that  invention  of  the  plaintiff's,  and, 
therefore,  whether  that  is  not  an  infringement  of  the  patent. 
You  must  judge  of  that  for  yourselves.  It  seems  to  me,  assuming 
that  to  be  a  dear  fact  in  the  case,  that  the  substances  are  dif- 
ferent ;  yet  it  is  plain  that  it  would  be  impossible  to  make  the 
American  shoes,  supposing  they  were  made  in  England,  without 
having  recourse  to  Uie  invention  of  the  plaintiff;  and  if  that  is 
so,  then  you  will  have  to  say  whether  you  have  any  doubt  upon 
this  question — ^that  it  is  an  infringement  of  the  patent. 

Then,  if  you  think  that  is  so,  the  next  question  that  arises  is 
upon  what  ia  called  the  novelty  issues  in  this  case ;  and  upon  that 
part  of  the  case  the  defendants  do  not  deny  that  the  plaintiff, 
Mr.  Hancock,  is  to  be  considered  the  inventor,  notwithstanding 
that  Goodyear  had  previously  made  the  same  discovery ; — the  de- 
fendants do  not  deny  that,  provided  the  invention  had  not  some- 
how or  other  been  published  or  in  use  in  this  country  before  the 
date  of  the  patent  of  the  plaintiff;  and  what  is  said  on  the  part 
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of  the  defendants  is  this, — I  am  now  putting  aside  ^Fanshawe ; 
for  I  take  it  for  granted  you  are  clear  Fansfaawe's  patent  does  not 
at  all  affect  the  question  of  the  novelty  of  the  invention.  As- 
suming that  to  be  so,  the  defence  consists  of  this :  the  defendants 
say  that  not  only  Groodyear  had  discovered  the  invention  first 
(iJM>ut  which  probably  you  will  entertain  no  doubt),  but  also  that 
the  invention  had  been  substantially  published  and  was  in  use, 
not  in  secret  use,  but  in  public  use  in  England  before  the  date  of 
the  patent ;  and  if  that  is  so>  it  would  entitle  the  defendants  no 
doubt  to  a  verdict  upon  these  novelty  issues.  Upon  that  part  of 
the  case  the  view  that  it  seems  to  me  that  ought  to  be  taken  by 
you  is  this :  you  wiU  first  consider  whether  the  material  was  be- 
fore the  public, — ^it  is  not  necessary  it  should  be  used  by  the 
public, — ^if  it  is  in  public  use,  not  in  secret  use.  The  learned 
counsel,  Sb:  F.  Thesiger,  put  that  a  little  too  narrowly.  I  think 
there  have  been  cases  subseonent  to  the  cases  he  cited,  which 
have  somewhat  narrowed  the  effect  of  those  cases.  The  law  now 
as  to  the  use  need  not  be  by  the  public,  it  must  be  a  use  in  public, 
contradistinguished  from  secret  use.  If  you  should  be  of  opinion 
the  material  was  so  before  the  public,  in  public  use,  before  the 
date  of  the  patent,  then  the  question  womd  be  this :  it  is  said 
on  behalf  of  the  plaintiff— first  of  all  denying  that  there  is  any 
evidence  of  the  material  having  been  at  all  in  public  use  before 
the  date  of  this  patent — that  even  if  it  were  so,  that  although 
the  material  was  before  the  public,  yet  the  invention  was  not — 
that  the  invention  required  to  be  discovered.  On  the  other  hand, 
on  the  part  of  the  defendant,  what  is  said  is  this :  that  the  ma- 
terial being  in  public  use,  the  ready  means  of  the  invention  were 
also  necessarily  before  the  public ;  because  it  is  said  that  the  ar- 
ticle presented  in  itself  such  means  of  knowledge  to  the  public 
as  to  enable  an^  one  of  ordinary  competence  to  re-produce  the 
article.  And  if  you  should  come  to  the  conclusion  upon  the 
ftcts  that  the  material  was  in  use  before  the  date  of  the  patent, 
then  the  question  resolves  itself  into  this, — what  is  your  opinion 
as  to  whether  the  publication  of  the  material  was  substantially  a 
publication  of  the  invention  7  If  you  should  find  that  the  ma- 
terial was  in  public  use,  but  that,  notwithstanding  it  were  so,  the 
invention  remained  still  a  matter  to  be  discovered,  why  then,  in 
my  opinion,  the  plaintiff's  case  would  not  be  affected  by  the  cir- 
cumstance of  the  material  being  in  public  use.  But  if,  on  the 
other  hand,  you  should  think  not  only  that  the  material  were  in 
public  use  (and  I  should  here  say  that  I  do  not  think  it  is  ne- 
cessary the  use  should  be  actually  for  sale, — if  it  were  in  public 
use,  it  need  not  be  sold — ^it  would  be  sufficient,  for  instance,  if 
it  were  in  use,  handed  about  the  country  for  the  purpose  of  at- 
tracting customers), — if  you  should  think  also  that,  the  material 
being  so  in  use,  it  was  so  palpable  how  you  could  make  it  when 
you  got  the  material,  that  substantially  the  disclosure  of  the  ma- 
terisd  was  a  disclosure  of  the  means  of  making  it, — ^if  yon  do  not 
think  that,  then  I  think  the  plaintiff^s  case  is  unaffected  by  the 
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circamstRiice  of  the  material  being  before  the  public  in  the  WKJ 
I  have  just  been  describing  to  you.  That  is  the  second  defence 
as  to  the  question  of  the  novelty. 

Then  there  is  another  defence,  and  that  is  this, — ^it  is  said  that 
the  plaintiff  was  not,  in  fact,  in  possession  of  the  invention  at  the 
date  of  the  patent,  which  you  know  was  the  2 1st  of  Noyember, 
1843;  but  it  is  said,  that  he  discovered  the  invention  at  some 
period  between  the  date  of  the  patent  and  the  filing  of  the  speci- 
fication at  the  end  of  the  six  months.  Now,  if  that  is  so,  if  you 
come  to  that  conclusion,  I  think  yon  must  find  for  the  defendants ; 
because  the  plaintiff  seems  to  me  to  be  in  tliis  dilemma, — ^that 
either  he  had  not,  as  he  alleges,  the  invention  patented  at  the 
date  of  his  patent ;  or  if  it  is  to  be  said,  ''  yes  he  had,  because 
though  he  had  not  the  more  extended  invention,  he  had  an  in- 
vention at  the  time  answering  to  the  description  given  by  the 
patent ;"  then  he  is  in  this  difficulty, — that  he  has  not  perfected 
the  invention  by  the  specification  required  within  the  six  months ; 
because,  certainly,  the  specification  goes  the  full  length  of  the 
full  invention :  clearly  therefore  he  would  fail  upon  that.  There- 
fore it  comes  to  be  a  question,  whether  you  are  satisfied  or  not 
that  the  discovery  of  the  invention  was  at  a  period  not  before  the 
date  of  the  patent,  but,  at  the  same  tim^,  between  the  date  of  the 
patent  and  the  end  of  the  six  months  when  the  specification  was 
filed. 

Now  these  are  the  different  questions  which  you  will  be  so  good 
as  to  consider  and  answer  separately. 

Having  told  you  what  the  questions  are,  I  will  now  proceed  to 
recall  your  recollection  to  some  of  the  most  material  evidence,  as 
it  seems  to  me,  bearing  upon  those  questions  respectively. 

A  JvLTOT, — ^Are  these  questions  all  to  be  considered  separately  ? 

Mr.  Justice  Williams. — Certainly.  First  of  all  you  must  con- 
sider whether  there  was  an  infringement ;  then  I  will  get  you 
to  consider  whether  it  was  a  novelty,  bearing  in  mind  the  expla- 
nation I  have  given  about  whether  the  invention  was  a  novelty 
or  not ;  then,  thirdly,  give  your  opinion  upon  whether  the  plain- 
tiff had  discovered  the  invention  at  the  date  of  this  patent  or 
not  7  Those  are  the  three  questions  upon  which  you  must  be  so 
good  as  to  give  separate  answers. 

Now,  the  first  person  whose  evidence  is  material  upon  these 
questions  is  Mr.  Cooper.  I  take  it  for  granted  you  do  not  wish 
me  to  read  over  his  evidence  as  to  the  nature  of  the  invention,  or 
of  what  it  consisted ; — you  know  the  invention  consisted  in  the 
application  of  heat  to  the  fabric  after  it  had  been  impregnated 
with  the  sulphur.  Now,  Mr.  Cooper's  evidence  is  materi<d  upon 
the  question  as  to  whether  the  material  was  such  that  the  article 
presented  such  means  of  knowledge  to  the  public  as  to  enable 
any  man,  of  ordinary  competence,  to  re-produce  the  article, — 
that  is  what  is  said  on  the  part  of  the  defendants.  What  Mr. 
Cooper  says  upon  that  is,  **  If  I  had  not  known  of  the  plaintifTs 
discovery  I  could  not  have  discovered,  by  inspection  of  the  ma- 
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terial,  how  the  change  was  produced.  I  could  have  discovered/' 
he  aays,  "  by  chemical  analysis,  that  it  contained  sulphur, — that 
would  give  me  iio  information  how  tbe  result  had  been  produced 
which  had  effected  that  change  in  the  constitution  of  the  India- 
rabbcr, — the  action  of  heat  leaves  no  traces  behind  at  all."  Then 
he  saysy  he  "  made  an  experiment  with  the  various  ingredients 
and  caoutchouc,  excepting  sulphur,  by  applying  heat  of  300^  :  it 
did  not  produce  a  change  along  with  them.  I  placed  a  piece  of 
India-rubber  in  there, — as  to  that  piece  the  change  was  produced 
there.  I  then  mixed  sulphur  with  the  other  ingredients  and 
iqiplied  heat ;  and  then  the  change  was  produced,  which  satisfied 
me  the  change  was  due  entirely  to  the  sulphur."  Then,  upon 
bdng  croas-examined  as  to  this  part  of  the  case,  he  said,  f  I 
should  have  adopted  this  or  some  other  similar  mode  of  analysis, 
if  employed  to  analyze  the  subject,  before  November,  1843.  I  do 
Bot  think  I  should  have  tried  what  the  apphcation  of  heat  would 
have  done  synthetically, — that  is,  to  put  the  materials  together 
again.  I  cannot  say  what  I  should  have  done  in  order  to  .com- 
bine the  elements  into  a  given  product, — it  is  impossible  to  say. 
After  the  mixture  of  the  sulphur  and  rubber  it  was  not  so  soluble 
as  before."  Then,  upon  being  re-examined,  he  says,  *'  The  ana- 
lysis did  not  enable  me  to  discover  that  heat  had  been  employed 
at  all.  Before  1843,  I  did  not  know  that  sulphur  had  .been 
blended  with  India-rubber :  I  know  it  now ;  and  I  know  heat 
may  be  used  to  blend  them.  The  application  of  heat  to  India- 
rubber,  beyond  a  certain  degree,  used  to  be  considered  injurious ; 
even  the  action  of  the  sun,  for  a  few  days,  was  considered  injur- 
ious. If  a  specimen  was  produced  to  me,  and  I  detected  the 
smell  of  sulphur,  that  would  not  have  led  mv  mind  at  all  to  the 
notion  .that  the  change  had  been  produced  by  heat.  They  call 
the  '* change"  the  effect  produced  by  altering  the  article  from  an 
article  which  is  susceptible  of  variations  of  temperature,  and 
whidi  is  not  elastic,  to  an  article  called  vulcanized  India-rubber, 
which  is  most  elastic."  Therefore  the  result  of  this  gentleman's 
testimony  is,  that  he  considers,  in  fact,  that  the  mere  having  the 
material,  and  the  means  of  applying  chemical  knowledge  to  that 
material,  would  not  enable  anybody  to  arrive  at  the  invention  on 
which  the  plaintiff  relies  for  his  patent. 

Then  Mr.  Graham,  Professor  of  Chemistry,  fives  similar  evi- 
dence ;  and  he  says,  "  I  could  not  have  told  by  inspection,  before 
I  knew  the  plaint^'s  discovery,  how  the  change  was  produced, 
nor  by  analysis,  nor  by  any  previous  chemical  knowledge." 

The  Foreman. — (After  the  jury  had  been  consulting  a  short 
time.)  My  Lord,  if  your  Lordship  would  not  at  all  be  offended, 
I  think  we  could  save  you  a  great  deal  of  time. 

Mr.  Justice  Williams. — Certainly,  I  have  not  the  least  wish  to 
detain  you,  having  told  you  what  the  questions  are. 

A  Juror. — Will  your  Lordship  have  the  kindness  to  write  down 
the  three  questions  to  which  we  should  give  answers. 

VOti.   XXXIX.  Y 
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Mr.  Serjeant  Byles.-^Perhapa  yotur  Lordship  will  imte  Aenr 
down,  as  the  geatlemen  require  it. 

The  Foreman.-^The  first  was,  as  to  the  infringement ;  the 
second,  whether  the  inrention  was  in  ose. 

Mr.  Justice  Williams. — ^No.  The  second  is  more  as  to  the 
nofelty,  bearing  in  mind  what  I  have  already  told  yon  about  the 
law  on  that  subject. 

Then  the  third  question  is  this, — there  has  been  a  Tast  deal  of 
eridence  upon  the  question  of  whether  or  no  the  plaintiff,  in  tnith, 
had  discovered  the  invention  as  early  as  the  date  of  his  patent. 
It  is  said  that,  by  the  terms  of  what  is  called  his  deposit,  that  he 
at  that  time  did  not  contemplate  using  the  application  of  heat; 
and  your  attention  is  called  to  several  other  (nrcumstances  of  eariy 
date,  as  to  the  date  when  he  first  made  experiments,  and  a  varie^ 
of  other  matters.  I  do  not  know  exactly  how  to  desl  with  tlie 
question ; — if  you  have  made  up  your  minds,  I  shall  not  go  into 
the  evidence  at  all;  or  if  I  go  into  it  partly,  I  must  go  into  it  en-> 
tirriy.  The  third  question  is, — ^whether  you  think  the  plaintiff 
was  in  possession  of  the  discovery  of  the  invention  at  the  date  of 
the  patent ;  or,  as  it  is  said,  on  the  part  of  the  defendants,  whether 
he  cuscovered  it  at  some  period  between  that  date  and  the  end  of 
six  months,  when  unquestionably  he  had  it,  because  he  specified 
it  ?  If  you  have  made  up  your  minds  upon  it,  I  need  not  trouble 
you. 

-  A  Juror.— Would  your  Lordship  have  the  kindness  to  give  us 
the  date  of  the  witness.  Woodcock's,  experiment? 

Mr.  Justice  WiUiams.— He  gives  it  rather  loose, — he  puts  it 
that  it  was  February  or  so. 

Mr.  Serjeant  Byles.— In  the  spring,  he  says. 

Mr.  Justice  Williams. — In  the  spnng, — February  or  so. 

Mr.  Seijeant  Channell. — That  he  did  them  at  Manchester. 

Mr.  Justice  Williams.— The  earliest  proof  of  an  experiment  is 
the  one  which  Woodcock  speaks  to,  which  he  puts  February  or 
so :  that  is  the  earliest  of  any  that  I  am  aware  of.  If  the  learned 
counsel  ean  name  any  earlier  one  he  can  do  so. 

Mr.  Serjeant  Channell. — He  says  he  completed  it  in  February 
or  March,  at  Manchester,  under  Mr.  Hancock's  direction. 

Mr.  Justice  Williams. — 1844,  of  course? 

Mr.  Serjeant  Byles.-*-!  have  tunied  to  my  note,  and  it  is  this : 
*' Early  in  the  spring  of  1844,  I  was  directed  to  make  expm- 
ments ;"  possibly  your  Lordship  would  read  that  part  to  the  jury. 

Mr.  Seijeant  Channell. — You  must  read  the  whole  of  it, — it 
was  not  to  make  experiments,  it  was  to  complete  them. 

Mr.  Serjeant  Byles. — My  note  is  this :  '^  Early  in  the  spring  of 
1844,  I  was  directed  to  nuke  experiments."  We  shall  see  what 
my  Lord's  note  is, — ^it  is  in  his  cross-examination,  which  I  think 
was  by  the  Attorney-General. 

Mr.  Justice  Williams. — ''  It  was  early  in  the  spring  of  1844, 
probably  February  or  so,  that  the  plaintiff  desired  me  to  make 
experiments." 
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Mr.  Serjeant  €li«ndeU. — ^He  was  to  make  them  at  Manchester. 
Mr.  Hancock  had  made  them  in  London. 

Mr.  Seijeant  Bylea. — There  is  no  evidence  of  the  experiments 
in  London. 

Mr.  Justice  Williams. — He  said  that  Hancock  had  no  means  of 
asJcing  cxtensiTc  experiments  himself  s — ^he  only  had  a  laboratory^ 
which  opened  from  his  bed-room  at  Stoke  Newington. 

Mr.  SeijeantChannell.— -That  was  a  question  put  by  the  At- 
torney-General ;  my  impression  is,  in  the  re-examination  he  de- 
scnbed  Hanoodc's  experimenta  in  London,,  and  afterwards  he 
worked  them  out. 

Mr.  Justice  Williams.-^Stop,  gentlemen;  one  of  the  gentle- 
men has  raised  a  question,-^!  am  anzioos  it  shoidd  be  put  right : 
tell  me,  brother  Channell,  what  part  you  refer  to.  I  paid  par<r 
ticular  attention  to  try  and  find  a  date  on  my  note ;  and  that  is 
the  only  date  I  can  find.  If  you  will  draw  my  attention  to  any 
other  I  shall  feel  obliged  ? 

•  Mr.  Seijeant  Channell. — There  ia  no  other  date ;  that  is  the 
date  he  gave  to  us ;  there  were  other  droumstances  he  gave,  that 
Mr.  Hancock  had  been  working  in  London. 

Mr.  Serjeant  Byles. — ^Where  is  there  any  eiidence  of  Mr.  Han<« 
cock  working  in  London  before  that  ? 

Mr.  Sezjeant  Channell. — Over  and  orer  again ; — then  at  Man- 
chester he  performed  the  act,  not  the  experiment. 

Mr.  Seijeant  Byles. — In  whose  evidence  is  that»  brother  Chan* 
nell,  I  see  none  in  Woodcock's  evidence. 

Mr.  Seijeant  Channell. — Tou  merely  state  the  question  which 
the  Attorney-General  put  in  cross-examination. 

Mr.  Seijeant  Byles. — It  was  not  so ;  it  was  the  gentlemen  of 
the  jury  asked  when  it  was» — that  is  the  only  evidence  that  it  waa 
early  in  the  spring  of  1844. 

Mr.  Justice  Williams. — In  the  examination  in  chief,  what  he 
says  is  this :  "  Before  the  specification  was  enrolled,  the  plaintiff 
had  informed  me  of  his  invention,  and  told  me  to  make  experi- 
menta ;  we  had  extensive  opportunities  at  Mandiester  for  making 
Ihem  which  be  did  not  possess ;  he  had  only  a  small  laboratory, 
opening  out  of  his  bed-room  at  Stoke  Newington :  I  followed  hia 
directions." 

Mr.  Seijeant  Bylea.— -He  is  interrogated  more  closely  as  to  the 
date. 

Mr.  Justice Wilfiams. — ^That  is  the  examination  in  chief;  then^ 
in  cross-examination,  he  says  that  is  the  date. 

The  jury  retired  about  a  quarter  to  five  o'dock,  and  returned 
into  Court  at  five  o'clodc. 

Mr.  Jostioe  Williams. — How  do  you  say,  gentlemen,  first  as  to 
the  infringement  7 

The  Foreman. — That  the  patent  was  infringed. 

Mr.  Justice  Williams.^ — How  do  you  find  as  to  the  novelty  t 

The  Foreman. — That  the  invention  was  not  in  use  before  the 
date  of  the  patent. 
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Mr.  Justice  Williams. — How  do  yon  find  the  third, — ^whedier 
the  plaintiff  had  diacoYered  the  inyention  before  the  date  of  the 
patent? 

The  Foreman. — ^We  find  he  had ;  that  is,  finding  a  verdict  ge- 
nerally for  the  plaintifi^. 

Mr.  Seijeant  Channell. — ^Will  your  Lordship  grant  the  nsnal 
certifieates  ? 

Mr.  Jostice  Williams. — Forty  shillings  damages. 

Mr.  Webster. — ^Three  certificates,  my  Lord. 

The  Associate. — You  want  a  certificate  as  to  the  yalidity  of  the 
patent. 

Mr.  Serjeant  Channell. — A  certificate  for  a  special  joiy,  to 
avoid  the  operation  of  the  County  Court,  and  that  the  validity 
of  the  patent  came  into  question. 

The  Associate. — ^You  do  not  want  a  third,  one  will  do 
both ;  you  cannot  try  a  patent  case  in  the  County  Court. 

Mr.  Webster. — There  are  three  certificates  wanted. 

Mr.  Hindmarsh. — I  am  to  apply  to  your  Lordship  for  a  certi- 
ficate that  the  deposit  paper  was  duly  proved  before  your  Lord- 
ship, in  pursuance  of  the  Judge's  order ;  his  Lordship's  order 
was,  if  the  deposit  paper  was  proved. 

Mr.  Justice  Williams. — Which  deposit  paper  T 

Mr.  Hindmarsh. — The  deposit  paper  of  the  plaintiff. 

Mr.  Serjeant  Channell. — That  is  for  his  Lordship  to  say:  we 
shall  not  argue  that. 

Mr.  Justice  Williams. — ^Yes,  certainly. 


%t«(t  Of  llatentji 

Granted  for  SCOTLAND,  mhsequent  to  22nd  June,  1851. 


To  John  Swindells,  of  Manchester,  in  the  county  of  Lancaster, 
manufacturing  chemist,  for  certain  improvements  in  obtaining 
products  from  ores  and  other  matters  containing  metals,  and 
in  the  preparation  and  application  of  such  products  for  the 
purposes  of  bleaching,  printing,  dyeing,  and  color  making. — 
Sealed  25th  June. 

John  Emmanuel  Lightfoot,  of  Broad  Oak,  Accrington,  in  the 
county  of  Lancaster,  calico  printer,  and  James  Higgin,  of  Co- 
bourg-terrace,  Stratford-road,  Manchester,  in  the  same  county, 
chemist,  for  improvements  in  treating  and  preparing  certain 
coloring  matters,  to  be  used  in  dyeing  and  printing. — Sealed 
26th  June. 

Robert  Hayes  Easum,  of  Commercial-road,  Stepney,  in  the  county 
of  Middlesex,  rope-maker,  for  improvements  in  the  manufac- 
ture of  rope. — Sealed  1st  July. 
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George  Frederick  Mnntz,  the  younger,  of  Birmingham,  in  the 
coanty  of  Warwick,  Gtent.,  for  improvements  in  furnaces  ap- 
plicable to  the  melting  of  metals  for  making  brass,  jellow 
metal,  and  other  compound  metals. — Sealed  2nd  July. 

Thomaa  Allan,  of  the  City  of  Edinburgh,  G^nt.,  for  certain  im- 
proTcments  in  electric  telegraphs,  and  in  apparatus  connected 
therewith. — Sealed  2nd  July. 

Thomas  Hawkins,  of  Inverness-terrace,  Bishop' s-road,  Bayswater, 
in  the  county  of  Middlesex,  oilman,  for  improvements  in 
brashes. — Sealed  16th  July. 

John  Brazil,  of  Manchester,  in  the  county  of  Lancaster,  Gbnt., 
for  certain  improvements  in  dyeing,  and  in  the  preparation  of 
dye  woods. — Sealed  2l8t  July. 

John  Piatt,  of  Oldham,  in  the  county  of  Lancaster,  engineer,  and 
Richard  Burch,  of  Heywood,  in  the  same  county,  manager,  for 
certain  improvements  in  looms  for  weaving. — Sealed  2 1st  July. 

Percival  Moses  Parsons,  of  Robert-street,  Adelphi,  in  the  county 
of  Middlesex,  civil  engineer,  for  improvements  in  cranes  capa- 
ble of  being  used  on  railways,  and  in  parts  of  railways. — Sealed 
21st  July. 
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To  John  Brazil,  of  Manchester,  Gent.,  for  certain  improvements 
in  dyeing,  and  in  the  preparation  of  dye-woods.  Sealed  24th 
June — 6  months  for  inrolment. 

Richard  Edward  Hodges,  of  Southampton-row,  in  the  county  of 
Middlesex,  Gent.,  and  William  Brockedon,  of  Devonshire- 
street,  in  the  same  county,  Gent.,  for  improvements  in  surgical 
instruments.     Sealed  24th  June — 6  months  for  inrolment. 

Alexander  Parkes,  of  Birmingham,  for  improvements  in  separar 
ting  silver  from  other  metals.  Sealed  24th  June — 6  months 
for  inrolment 

Creorge  Jordan  Firmin,  of  Lambeth-street,  Goodman's  Fields,  in 
the  <5ounty  of  Middlesex,  manufacturing  chemist,  for  improve- 
ments in  the  manufacture  of  oxalate  of  potass.  Sealed  24th 
June — 6  months  for  inrolment. 

John  Holmes,  of  Birmingham,  in  the  county  of  Warwick,  ma- 
chinist, for  improvements  in  machinery  for  cutting  and  stamp- 
ing metals.     Sealed  24th  June — 6  months  for  inrolment. 

John  Piatt,  of  Oldham,  in  the  county  of  Lancaster,  engineer,  and 
Richard  Burch,  of  Heywood,  in  the  same  county,  manager,  for 
certain  improvements  in  looms  for  weaving.  Sealed  3rd  July 
months  for  inrolment. 
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James  Howard,  of  the  Britannia  Iron  Works,  Bedlbid,  agncol- 
tund  implement  maker,  for  improyemeDts  in  ploughs  ana  other 
implements,  or  machines  used  in  the  cultifation  of  Ike  aoil. 
Sealed  3rd  July — 6  months  for  inrolment. 

John  Aston,  of  Birmingham,  manufieusturer,  for  improfements  in 
buttons  and  ornaments  for  dress,  and  the  machinery  for  makine 
the  same,  respectively, — ^being  a  communication.  Sealed  3ra 
July — 6  months  for  inrolment. 

Charles  Payne,  of  the  Wandsvorth-road,  in  the  county  of  Surrey, 
Gent.,  for  improTements  in  drying  animal  and  vegetable  sub- 
stances ;  and  in  heating  and  cooling  liquids.  Sealed  3id  July 
— 6  months  for  inrolment. 

Oeorge  Kemp,  of  Carnarvon,  North  Wales,  Doctor  of  Medicitte, 
for  a  new  method  of  obtaining  motive  power  by  means  of  eiee- 
tro-magnetisra.     Sealed  3rd  July — 6  months  for  inrolment. 

Richard  Jex  Crickmer  and  Frederick  William  Crickmar,  of  Piige's- 
walk,  Bermondsey,  engineers  and  co-partners,  for  improfe- 
ments  in  packing  stuffing-boxes  and  pistons.  Sealed  3rd  July 
— 6  months  for  inrolment. 

Charles  Cowper,  of  Southampton-buildings,  Chancery-lane,  in 
the  county  of  Middlesex,  for  improvements  in  the  preparation 
of  cotton  for  dyeing  and  bleaching, — being  a  communication* 
Sealed  3rd  July — 6  months  for  inrolment. 

Robert  Hayes  Easum,  of  Commercial-road,  Stepney,  in  the  county 
of  Middlesex,  rope-maker,  for  improvements  in  the  manufac- 
ture of  rope.     Sealed  3rd  July — 6  months  for  inrolment. 

William  Hamer,  of  Manchester,  for  certain  improvements  in  looms 
for  weaving.     Sealed  3rd  July — 6  months  for  inrolment. 

Charles  Barlow,  of  Chancery-lane,  London,  Esq.,  for  improve- 
ments in  rotary  engines.  Sealed  3rd  July — 6  months  for  in- 
rolment. 

Frederick  Rosenborg,  of  the  Albany,  in  the  county  of  Middlesex, 
Esq.,  for  improvements  in  the  manufacture  of  casks,  barrels, 
and  other  like  articles ;  and  the  machinery  employed  therein. 
Sealed  5th  July — 6  months  for  inrolment. 

Henry  Craven  Bfuldon,  of  Edinbui^h,  Scotland,  chemist^  for  im- 
provements in  writing,  printing,  or  marking  letters,  characters, 
or  figures,  upon  paper,  parchment,  or  other  material  properly 
prepared  for  that  purpose.  Sealed  7th  July«-6  months  for 
inrolment. 

James  Buchanan  Mirrlees,  of  Glasgow,  N.  B.,  engineer,  for  cer- 
tain improvements  in  machinery,  apparatus,  or  means  for  the 
manufacture  or  production  of  sugar.  Sealed  7th  July — 6 
months  for  inrolment. 

Thomas  Wilks  Lord,  of  Leeds,  in  the  county  of  York,  flax  and  tow 
machine-maker,  and  George  Wilson,  director  of  the  flax  works 
of  John  Fergus,  Esq.,  M.P.,  of  Prenlaws,  in  the  county  of 
Fife,  N.  B.,  for  a  machine  to  open  and  clean  tow  and  tow 
waste  from  flax,  hemp,  and  other  similar  fibrous  substances ; 
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and  aa  improTed  mode  of  piecing  straps  and  belts  for  driring 
machinery ;  and  a  machine  for  effecting  the  same, — ^being  a 
oommanicaAion.  Sealed  17th  July — 6  months  for  inrolment. 
John  Hick,  of  Bolton-le-Moors,  in  the  coanty  of  Lancaster,  en- 
gineer, for  his  invention  of  certain  improTements  in  steam- 
boikra  or  generatora.     Sealed  17th  Joly — 6  months  for  inrol- 


Thomas  Sanders  Bale,  of  Canldon-place,  in  the  county  of  Stafford, 
china  mannfactnrer,  for  certain  miprovements  in  the  method  of 
treating,  ornamenting,  and  preserving  buildings  and  edifices ; 
which  said  improvements  are  also  applicable  to  other  similar 
porposes.     S^ed  17th  July — 6  months  for  inrolment. 

'William  IHcldnson,  of  Blackburn,  in  the  county  of  Lancaster, 
machine  maker,  and  Robert  Willan,  of  the  same  place,  me- 
chanic, for  certain  improvements  in  machinery  or  apparatus 
for  mannfactaring  textile  fabrics.  Sealed  1 7th  J  uly — 6  months 
for  inrolment. 

John  Mc  Nab»  of  Midtownfield,  in  the  county  of  Renfrew,  N.  B., 
bleacher,  for  certain  improvements  in  stretching  and  drying 
teartile  fabrics  or  materials ;  and  in  the  machinery  or  apparatus 
employed  therein.     Sealed  1 7th  July — 6  months  for  inrolment. 

Aithar  Albright,  of  Birmingham,  in  the  county  of  Warwick,  ma- 
nufacturing chemist,  for  improvements  in  the  manufacture  of 
l^osphoma ;  and  in  the  apparatus  to  be  used  therein.  Sealed 
1 7th  July — ^  months  for  inrolment. 

Arthur  Field,  of  Lambeth,  Gent.,  for  improvements  in  the  ma- 
nufacture of  candles,  night-lights,  and  mortars.  Sealed  22nd 
July — 6  months  for  inrdment. 

Samuel  Yarley,  of  Sheffield,  engineer,  for  improvements  in  re- 
tarding and  stopping  railway  carriages ;  and  in  making  com- 
munications between  the  guards  and  engine-drivers  on  rulways. 
Sealed  22nd  July — 6  months  for  inrolment. 

Viomaa,  Earl  of  Dundonald,  Admiral  in  Her  Majesty's  Navy,  of 
Cheateriield-street,  in  the  county  of  Middlesex,  for  improve- 
ments in  the  construction  and  manufacture  of  sewers,  drains, 
water-wa3rs,  pipes,  reservoirs,  and  receptacles  for  liquids  or 
solids ;  and  for  the  making  of  columns,  pillars,  capitals,  pedes- 
tals, vase8»  and  other  useful  and  ornamental  objects,  from  a 
substance  never  heretofore  employed  for  such  manufacture. 
Sealed  22nd  July — 6  months  for  inrolment. 

James  Timmins  Chance,  of  Birmingham,  Gent.,  for  improvements 
in  the  manufacture  of  glass, — being  a  communication.  Sealed 
28th  July — 6  months  for  inrolment. 

Richard  Lloyd,  of  Paris,  in  the  Republic  of  France,  engineer, 
for  improvements  in  steam-engines,  and  in  heating  steam. — 
being  a  communication.  Sealed  28th  July — 6  months  for  in- 
rolment. 
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D.    H.     M. 

1  Clock  before  the  0  6m.  Ss. 

—  })  rises  9h.  17m.  M. 

— »       D  pass  mer.  3h.  48m.  A. 
-^       D  sets  I  Oh.  4m.  A. 
20  65  %  in  conj.  with  the  D  diff.  of  dec. 

4.  19.  S. 

4    6    7   ])  in  Q  or  first  quarter 

6  Clock  before  the  Q  ^^'  ^^ 

—  D  rises  2h.  17m.  A. 

—  ]>  pass  mer.  7h.  10m.  A. 

—  D  sets  lib.  46ra.  A. 

7  8  49  Pallas  in  Q  with  the  0 
9  Juno  stationary 

19  12  ly  stationary 

10  Clock  before  the  Q  6m.  lOs. 

—  D  rises  7h.  7m.  A. 

—  D  pass  mer.  lib.  25m.  A.      , 

—  D  sets  2h.  47m.  M. 

11  Occul.   y  Capricorn!,   im.   12h. 

41m. 

—  OccuL  J  Capricomi,  im.  1 6h.  50m. 

em.  17h.  18m. 
11     9  48  Ecliptic  oppo.  or  Q  ^"11  moon 

28  48   9  in  the  descending  node 
18  Occul.  >ps  Aquarii,  im.  16h.  20m. 

em.  15h.  55m. 
22         D  in  Apogee 
15  Clock  before  the  Q  4m.  19s. 

—  D  rises  9b.  7m.  A 

—  D  pass  mer.  2h.  28m.  M. 

—  ]>  sets  8b.  7m.  M. 

17  Mercury,  R.  A.,  lib.  20m.  dec. 

8.  26.  N. 

—  Venus,  R.  A.,  8h.  59m.  dec.  18. 

8.  N. 

—  Mars,  R.  A.,  5h.  24m.  dec.  28. 

5.  N. 

—  Veste,  R.  A.,  16b.  52m.  dec.  22. 

0.  8. 

—  Juno,  R.  A.,  16b.  52m.  dec.  7. 

18.  S. 

—  Pallas,  R.  A.,  8b.  21m.  dec.  4. 

14.  S. 

—  Ceres,  R.  A.,  5h.  45m.  dec.  21. 

24.  N. 
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17 


7 
10 

17  15 

16 

20  0 

21  17 

22  8 
24 


25 


9 
17 

22 
26  10 

28 
27 

28  2 

29  12 
30 


Jupiter,  R.  A.,  18b.  12m.  dec  6. 

29.  S. 
Saturn,  R.  A.,  2b.  11m.  dec  10. 

82.  N. 
Uranus,  R.  A.,  2b.  9m.  dee.  12. 
80.  N. 

Mercury  pass  mer.  lb.  39m. 
Venus  pass  mer.  23b.  19m. 
Mars  pass  mer.  19h.  42m. 
Jupiter  pass  mer.  3b.  81m. 
Saturn  pass  mer.  16b.  28m. 
Uranus  pass  mer.  16h.  25m. 

19  Yp  stationary 
17  Vesta  in  conj.  with  Juno,  di£  of 

dec.  14.  4.  S. 
8  Ij^  in  conj.  with  the  ])  diff.  of  dec 

4.  57.  N. 
28   T^  in  conj.  with  the  D  diff.  of  dec 

2,  45.  N. 
])  in  D  or  last  quarter 
$  in  conj.  with  the  ]>  diff.  of 

dec.  2.  40.  N. 
y  in  Aphelion 
Occul.  ^  Cancri,  im.  14b.  85in- 

em.  15b.  14m. 
$  in  the  ascending  node 
Clock  before  the  0  2m.  Is. 
D  rises  2h.  38m.  M. 
D  pass  mer.  lOh.  42m.  M. 
D  sets  6h.  32m.  A. 
$  in  Perihelion 
$  in  conj.  with  the })  diff.  of  dec 

1.  18.  S. 
^  greatest  elong.  27.  13.  E. 

20  Ecliptic  conj.  or  ^  new  moon 
0    D  in  Perigee 

Vesta  in  the  descending  node 
45   ^  in  coi^.  with  the })  difil  of  dec 

7.  47.  S. 
35  %  in  conj.  with  the  ])  diff.  of  dec 
4.  22.  S. 
Clock  before  the  0  Om.  868. 

—  D  rises  9b.  88m.  M. 

—  })pass  mer.  Sb.  21m.  A. 

—  D  sets  8h.  53m.  A. 
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Eclipses  of  Jupiter's  Satellites  are  not  visible  this  month. 


J.  LEWTHWAITE,  Rotherhitbe. 
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THE  INDUSTRIAL  EXHIBITION- 

GENERAL  REMARKS. 

Whim  the  humble  critic^  in  the  faithAiI  pursuit  of  his  callings 
finds  himself  irresistibly  led  on  to  perform  the  part  of  a  cen- 
sor, he  has  no  option  but  to  follow  one  of  two  courses,— either 
to  belie  his  judgment  by  writing  contrary  to  its  dictates,  or  to 
state  what  he  believes  to  be  the  truth,  however  unpalatable  it 
may  be.  In  availing  ourselves  of  the  present  opportimity  of 
comparing  the  products  of  industry  of  different  nations,  for 
the  purpose  of  determining  their  relative  merits,  we  are  but 
carrying  out  the  main  design  of  the  projectors  of  the  Great 
Exhibition ;  and,  imless  such  comparisons  are  made  in  a  cahn 
temper,  and  with  a  sincere  wish  to  arrive  at  the  simple  truth, 
they  will  altogether  fail  of  their  use,  and  perhaps  tend  to 
confirm  existing  prejudices,  which  may  be  already  sufficiently 
strong  to  blind  the  judgment-— on  the  one  hand  to  the  presence 
of  merit,  and  on  the  other  to  the  absence  of  skill.  It  is 
scarcely,  therefore,  good  policy  to  leave  the  pages  of  the  great 
book  of  practical  knowledge  which  the  Exhibition  presents, 
to  the  exclusive  reading  of  those  whose  business  it  is  to  gather 
in  and  practically  apply  the  information  laid  op^i  to  them; 
on  the  contrary,  there  seems  to  be  a  special  call  for  the  critic, 
who  is  untramelled  by  trade  traditions,  to  step  forward  and 
plainly  and  honestly  point  out  to  the  manufacturer  his  strength 
and  his  weaknesses.  We  are  the  more  encouraged  to  pursue 
this  course,  although  our  remarks  must  occasionally  wound  the 
pride  of  British  manufacturers,  because  it  is  as  marked  a  pecu- 
liarity in  the  English  as  it  was  in  the  old  Roman  character, 
to  make  available  the  experience  gained  by  every  defeat : — 
to  know  therefore  when  we  are  beaten  is  of  service  in  an 
amicable  contest  like  the  one  we  have  courted  in  the  several 
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branches  of  the  peacefol  arts ;  whatever  may  be  the  advantage 
of  ignorance  on  that  point  in  martial  enterprises. 

In  reviewing,  in  the  present  number,  under  the  head  Raw 
Materials,  the  practice  of  the  potter  in  preparing  his  clay,  we 
have  taken  occasion  to  note  the  inferiority  of  the  British  to 
the  foreign  ware,  not  so  much  in  its  appearance  (for  that  has 
been  already  treated  of  under  the  head  Decorative  Art)  as  its 
consistency  and  durability ;  but,  besides  pointing  out  the  cause 
of  the  defect,  a  means  of  remedying  it  is  indicated :  we  trust 
therefore  that  our  strictures  will  be  received  in  good  part  by 
the  manufacturers,  and  that  they  may  lead  to  the  speedy  intro- 
duction of  improvements  in  that  important  branch  of  industry. 
Again,  under  the  head  Musical  Instruments,  the  tardy  intro- 
duction of  improvements  in  organ  buUding  has  been  adverted 
to ;  and,  although  the  recent  advance  made  in  this  art  in  Great 
Britain  by  a  few  individuals,  has  saved  the  credit  of  the  country 
in  this  particular,  yet,  on  a  careful  consideration  of  the  state  of 
the  traae  generally,  we  feel  bound  to  admit  the  superiority 
of  France  and  Germany  in  organ  building.  In  many  branches 
of  the  arts  England  holds  an  unquestionable  superiority ;  but 
even  in  these  our  manufacturers  are  always  ready  to  receive 
suggestions  for  still  further  improvements;  we  trust,  there- 
fore, that  no  false  pride  will  prevent  those  who  are  engaged  in 
the  prosecution  of  manufactures  which  are  excelled  in  by 
foreign  countries,  from  adopting  the  only  means  that  discretion 
would  dictate ;  so  that,  at  the  next  gathering  of  the  nations 
(if  such  should  ever  occur),  our  industry  and  skill  may  shew 
better  comparative  results  in  all  divisions  of  labor  which  it  is 
properly  the  province  of  our  artists  and  artisans  to  pursue. 

In  speaking  of  Decorative  Art,  we  have  shewn,  and  fear, 
as  we  proceed  with  our  examination,  it  will  be  necessary  to 
repeat  our  caution — that  there  is  more  to  unlearn  than  to 
learn,  both  among  English  and  foreign  manufacturers :  there  is 
evidence  here  of  a  straining  after  fidse  effects;  and  the  coinci- 
dence of  efforts  among  the  artists  of  different  countries  can 
operate  in  no  other  way  than  to  confirm  them  in  their  present 
notions.  We  are  sorry  to  hear,  as  a  confirmation  of  our  view 
of  the  ill  effects  likely  to  arise  to  decorative  art  from  the  Great 
Exhibition,  that  lai^e  orders  have  been  received  by  the  most 
skilful  of  the  contributors  of  picture  paintings  on  glass,— the 
inherent  defects  of  which  style  were  pointed  out  in  our  last 
number. 

The  present  number  contains  the  first  of  a  series  of  papers 
on  Agricultural  Implements,  which  subject  presents  to  us  the 
pleasing  task  of  noticing  a  healthy  progress  at  every  step  of 
our  inquii^. 
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CLAT    AND  TBB  lOTTERT   MANUffACTUASS. 

The  intimate  connections  wluch  exist  geolo^cally  between 
coal  and  its  superincumbent  strata  of  clay  slate  and  clay^  lead 
OS  next  to  investigate  the  various  forms  of  alumina  present 
amongst  the  mining  and  mineral  products  of  the  Great  Exhi- 
bition. In  this  respect  Class  I.  will  be  found  to  yield  a  large 
and  instructive  field  of  inquiry;  for  almost  every  kind  of 
commercial  clay  is  here  displayed^  both  in  its  raw  or  primitive 
state^  as  dug  out  of  the  pit^  and  also  in  the  semi-manufactured 
farm  best  suited  to  the  market.  Since  these  clays  constitute^ 
as  we  shall  presently  shew,  no  inconsiderable  item  of  our 
national  wealth,  it  is  somewhat  singular  that  their  exact  com- 
position should  hitherto  have  attracted  so  little  notice  from 
the  scientific  world,  more  especially  as  a  knowledge  of  their 
ehemical  properties  would  seem  to  lay  open  their  geological 
history^  and  form  the  materials  for  one  of  the  most  useM  and 
popular  works  of  the  day.  Nevertheless,  so  it  is,  that  the 
exact  composition  of  these  clays  remains  yet  to  be  determined. 
A  strong  corroboration  of  the  truth  of  this  assertion  is  found  in 
the  fact  that,  although  it  must  evidently  be  to  the  interest  of 
those  exhibitors  in  this  line,  by  whom  the  best  and  purest  arti- 
cles are  shewn,  to  afford  every  mformation  regarding  the  consti- 
tution of  their  goods,  yet,  in  no  one  instance,  is  the  chemical 
composition  of  a  single  sample  of  clayso  much  as  alluded  to 
throughout  the  entire  Exhibition.  The  injurious  effect  of 
this  ignorance  will,  bye  and  bye,  come  under  consideration, 
when  speaking  of  the  art  of  the  potter ;  but,  for  the  present, 
we  shall  content  ourselves  with  a  hast^  glance  at  the  various 
specimens  of  clay  contained  in  Class  I., — adding,  as  usual,  a 
few  practical  hints  for  the  analysis  of  these  substances,  to- 
gether with  the  results  of  some  analytical  investigations,  re- 
cently made  upon  average  market  samples  of  clay,  for  the 
express  purpose  of  elucidating  this  obscure  subject.  In  a 
manufacturing  point  of  view,  clays  may  be  conveniently  di- 
vided into  three  classes ;  for  although  a  fourth  (that  is  to  say, 
common  marl  clay)  exists,  yet,  as  its  employment  is  limited 
to  the  making  of  bricks,  and  other  coarse  articles,  in  which 
improvement  is  nearly  liiopeless,  so  far  as  regards  material, 
we  shall  confine  our  observations  to  the  three  finer  quaUties, 
named,  respectively,  china  clay  or  kaolin,  fire-clay,  and  potter^s 
clay.  Inclunaclay,  Jenkins  and  Courtney,  of  Truro;  Whitley, 
of  Truro ;  C.  Thnscutt,  of  St.  Austell ;  the  West  of  England 
China  Stone  and  Clay  Company ;  Truscott,  Martyn,  Brown, 
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Michelle  and  Wheeler^  Philip^  &  Co.^  all  of  St.  Austell ;  and  W. 
Phillips^  of  the  Morley  Worics,  near  Plympton ;  together  with 
Sir  O.  Hodson,  Bart.^  of  Wicklow^  in  Ireland,  exhibit  some 
samples  of  great  beauty  and  apparent  purity.  In  fire-clay, 
the  articles  shewn  by  King  and  Co.,  Squires  and  Son,  and 
F.  T.  Buffordy  of  Stourbridge,  with  those  from  Cowan  and  Cow, 
Ramsey  and  Co.,  and  Potter,  of  Newcastle,  are  ezceUent ;  and 
a  sample  from  Pease,  of  Darlington,  also  deserves  notice. 
In  potter's  clay,  Whiteway,  Watts,  and  Co.,  of  Dorset ;  Fayle 
and  Co.,  of  Thames-street,  London;  W.  and  J.  Pike,  of  the 
Isle  of  Purbeck;  N.  Burnet,  of  Ghiteshead;  and  the  North 
Devon  Pottery  Company,  are  the  most  remarkable,  though 
there  are  many  very  respectable  looking  samples  from  other 
quarters. 

In  the  manufacture  of  earthanware  goods,  it  is  indispensably 
necessary  to  mix  the  clay,  in  the  first  instance,  with  some  in- 
fusible material,  which  does  not  contract  or  diminish  under 
the  influence  of  heat ;  for  all  kinds  of  day  shrink  very  mudi 
by  the  action  of  a  high  and  prolonged  temperature^  and  wee 
therefore  liable,  during  such  exposure,  to  warp  and  twist  out 
of  shape,  or  become  cracked  in  the  furnace.  Hence,  a  remedy 
is  sought,  as  above  indicated;  and,  for  this  purpose,  silica,  in 
a  minute  state  of  division,  is  generally  prefenred ;  though  fel- 
spar and  a  kind  of  decomposing  granite,  called  Cornish  stime, 
are  also  used.  But  whatever  may  be  the  material,  its  intro* 
duction  into  the  body  of  the  earthenware  ia  conducted  on 
purely  empirical  principles ;  for,  as  the  composition  of  the 
clay  is  unknown,  no  attempt  can  be  or  is  made  to  efiect  a 
combination  in  unison  with  the  laws  of  chemical  affinity. 
The  substances  employed  are  recognized  only  as  clay,  aiid 
perhaps  ground  flint ;  nor  is  any  other  test  used  to  ascc»rtain 
the  proper  proportion  of  each  towards  the  other,  than  the 
uncertain  judgment  of  a  workman,  or  the  equally  fallacious 
practice  of  an  established  rule.  As,  however,  all  clays,  in  a 
state  of  natural  purity,  consist  of  silica  and  alumina,  united 
together  in  definite  atomic  proportions,  there  can  be  no  doubt 
that  perfection  in  earthenware  depends  upon  this  simple  law ; 
and  that  the  only  true  mode  of  fabricating  a  uniform  and 
really  valuable  kind  of  pottery-ware  would  be  to  follow  out 
the  mdications  of  nature,  and  constantly  preserve  an  atomic 
ratio  in  the  admixture  of  the  flint  and  clay  of  which  that 
pottery-ware  is  composed.  Of  course,  under  existing  circum- 
stances, this  is  impossible;  for,  as  we  have  previously  remarked, 
the  precise  composition  of  the  different  days  used  in  the  arts 
is  totally  unknown ;  and,  independent  of  any  chemical  diffi<» 
culties  that  may  be  presumed  to  exist  in  determining  this 
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important  £Mt  for  themaelves,  our  manidactiiren  may  justly 
pleid  that  no  simple  and  satisfactory  mode  of  analyzing  clay 
naa  jret  been  published.  Hence^  the  present  empirical  system 
ismuYersal;  and  the  accidental  admixtures  it  produces  testify 
to  the  truth  of  our  remarks,  by  cracking  and  flying  to  pieces 
under  very  trivial  alteraii<ms  of  tanperature,  no  less  to  the 
aimovanoe  than  loss  of  the  pubhc  at  lai^.  Nor  can  this  be 
wondered  at^  when  it  is  remembered  that,  in  almost  every 
tea^<up,  saucer,  or  plate  upon  our  tables,  the  laws  of  natural 
ecMnbination  have  been  violated  by  the  prevalence  of  an  arti- 
ficial and  incompatible  form  of  arrangement, — ^the  work  of 
sheer  ignorance  and  chance.  So  far  as  our  investigations 
have  yet  gqne,  it  appears  that  kaolin,  or  china  clay,  has  arisen 
from  the  decomposition  of  felspar  under  two  different  con- 
ditiona;  for  the  resulting  compound  is  not  ahke  in  both  cases; 
though  to  what  cause  this  difference  can  be  ascribed,  we  are 
unable  with  certainty  to  say.  Felspar,  in  its  (uriginal  state, 
has  exactly  the  same  composition  as  anhydrous  alum,  with 
thia  exception,  that  in  the  one  case  the  bases  are  united  to 
solphmic  and  in  the  other  to  silicic  aad.  Felspar,  therefore, 
consists  of  one  atom  of  potash  and  one  of  silica,  united  to 
two  atoms  of  alumina  and  three  of  silica ;  or,  in  other  words, 
it  is  formed  of  the  siUcate  of  potash  and  the  silicate  of  alu- 
mina, combined  in  the  ratio  of  one  atom  of  the  former  to  two 
of  the  latter.  Now,  it  is  found  that,  when  felspar  is  long  ex- 
posed to  the  action  of  the  weather,  it  becomes  disintegrated, 
and  £slls  into  a  state  of  powder,  which,  ultimately,  by  ab- 
sorbing water,  assumes  a  pasty  consistence,  and  thus  forms 
the  article  called  china  clay.  The  nature  of  this  decompo- 
sition is  not,  however,  uniform  or  invariable;  for  analysis 
proves  that  the  residuary  product  has  not  always  the  same 
eompoflition.  When  feb^Mir  decomposes  in  an  absolutely  wet 
or  rainy  atmosphere,  the  siUcate  of  potash  would  appear  to 
be  mmily  w^  aUy  by  the  exceTof  water;  U^t}^ 
ease,  the  resulting  clay  has  a  composition  of  three  atoms  of 
flJica  and  two  of  alumina;  but,  when  merely  a  moist  atmo- 
sphere haa  existed,  then  the  sihcate  of  potash  itself  seems  to 
become  decomposed,  probably  by  carbonic  acid;  thus  leaving 
the  whole  of  the  inhca  united  to  the.  alumina, — ^the  potash 
then  esca^g  as  a  carbonate.  Under  such  circumstances,  we 
hare  found  china  clay  to  consist  of  four  atoms  of  silica  and 
two  of  alumina;  or,  what  is  the  same  thing,  of  two  of  acid 
and  one  of  base.  Of  course  an  alternating  atmosphere  would 
produce  a  mixture  of  these;  and  such  layers  may  actually  be 
traced  in  many  specimais  of  clay,  as  though  the  summer  and 
winter  portions  of  the  year  had  each  furnished  a  distinctly 
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separate  amount  of  decompoaed  felqw.  But  felspar  ia  not 
the  only  source  from  whence  our  silicates  of  alumina  have 
been  formed;  as  there  are  many  other  minerals  which,  by  the 
action  of  the  atmosphere,  furnish  clays  of  different  compo- 
positions :  thus  the  substances  known  to  mineralogists  under 
the  names  leucite,  albite,  analcime,  nepheline,  mesotype,  and 
sodalithe,  all  yield  silicate  of  alumina,  which  contains,  mdeed, 
various  proportions  of  the  two  ingredients,  but  isi,  neverthe- 
les8»  in  a  commercial  sense,  clay.  In  point  of  fact  even  granite 
has  contribv^ed  its  quota,  to  the  clay  formation ;  for  though 
slowly  and  imperfectly,  yet,  in  time^  it  crumbles  down  into 
siq>ersilicate  of  alumina ;  as  may  be  noticed  1^  carefully  ex- 
amining the  once  smooth  surface  of  the  granite  on  Watedoo 
and  London  Bridges,  which  is  gradually  assuming  a  cavern* 
ous  character.  With  such  evidence  before  us  of  the  infinite 
variety  existing  in  clay,  it  is  surely  high  time  that  the  atten- 
tion of  manufacturers  was  directed  to  the  necessity  of  ana- 
lyzing this  substance,  and  adding  to  it  neither  more,  nor  less 
silica  than  is  sufficient  to  produce  a  useful  atomic  compound. 
The  proper  proportion  might  soon  be  arrived  at  by  a  few 
carefully  conducted  experiments ;  after  which  the  whole  of 
the  uncertainty  now  connected  with  differences  in  the  mate- 
rial would  vanish  for  ever,  and  with  it  no  small  amount  of  the 
loss  occasionally  caused  by  earthenware  spoilt  or  broken  in 
the  kiln. 

To  determine  the  quantity  of  alumina  in  clay,  a  given 
weight  of  this  substance,  say  100  grs.,  well  dried  and  in  fine 
powder,  should  be  mixed  with  double  its  weight  of  fluor  spar, 
also  in  fine  powder ;  then  place  the  mixture  in  a  platinum  or 
leaden  vessel,  and  pour  over  it  about  400  grs.  of  strong  sul- 
phuric acid;  next  expose  the  whole  to  a  heat  of  .from  212^  to 
250°  Fahr.  for  half  an  hour;  then  add  three  or  four  ounces 
of  water,  and  throw  the  mixture  on  a  filter, — adding  a  little 
water  at  the  end  of  the  filtration,  so  as  to  obtain  the  whole 
of  the  soluble  matter.  To  the  filtered  fluid  add  now  an 
excess  of  a  solution  of  ammonia,  by  which  the  alumina 
will  be  precipitated;  and  this,  after  being  well  washed  on  a 
filter,  and  dried  at  a  red  heat,  must  have  its  amount  deter- 
mined by  the  balance.  If,  however,  the  precipitate,  thrown 
down  by  ammonia,  has  a  deep  yeDow  or  red  color,  the  presence 
of  iron  is  indicated;  and  this  must  be  removed  before  drying 
the  alumina.  For  this  purpose,  a  quantity  of  tartaric  acid 
should  be  added,  so  as  to  re-dissolve  the  mixed  precipitate, 
and  the  solution  slightlv  supersaturated  with  carbonate  of 
soda ;  when,  on  adding  hydrosulphate  of  ammonia,  the  iron 
will  separate  as  a  black  sulphuret,  leaving  the  alumina  still 
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IB  solution ;  from-  whence  it  may  be  obtained  by  evaporatiiig 
the  whole  to  dryness^  heating  red  hot/ and  then  washing  away 
the  alkdine  salts  by  hot  water :  the  alumina  is  then  left  pure, 
and^  after  being  dried^  may  be  weighed.  As  the  presence  of 
m>n  in  clay  is  a  serious  drawback^  the  quantity  of  black  sul- 
phuret  formed  becomes  a  good  indication  of  the  impurity  of 
the  sample  under  examination^  and  is  therefore  worthy  of 
notice. 

Although  the  proportion  of  alumina  in  clay  is  the  chief 
commercial  feature  required  by  the  makers  of  earthenware^ 
yet  it  may  sometimes  be  requisite  to  determine  also  the 
amount  of  silica  present :  which  may  be  done  by  fusing  to- 
gether^ in  an  iron  crucible  or  pan^  at  a  ftill  red  heat^  one  part 
of  the  clay  in  question  with  three  parts  of  pure  potash, — both 
being  in  fine  powder^  and  CarefuUjr  mixed  Wore  fusion.  The 
fused  mass  must,  when  cold,  be  boiled  for  some  time  in  water, 
until  it  is  tlioroughly  disintegrated }  when  it  should  be  poured 
into  a  porcelain  vessel,  and  supersaturated  with  muriatic  acid ; 
after  which,  by  evaporating  to  dryness,  a  residue  will  be  ob- 
tained that,  after  careful  washing  with  boiling  water,  consists 
merely  of  the  silica  contained  in  the  clay  in  question.  After 
being  heated  red  hot,  it  may  be  weighed  as  usual.  If  lime  be 
suspected  to  exist  with  the  alumina  in  clay,  this  may  be 
separated,  when  in  solution,  by  means  of  tartaric  acid  and 
carbonate  of  soda,  as  above  indicated ;  for,  in  such  a  case,  thd 
lime  will  fall  at  once  as  a  carbonate,  leaving  the  alumina  be- 
hind in  the  fluid.  Independent,  however,  of  the  defects  in 
British  earthenware,  due  to  the  non-atomic  admixture  of  its 
ingredients,  there  are  others  arising  out  of  the  nature  of  the 
ingredients  themselves ;  so  that,  taken  as  a  whole,  we  cannot 
avoid  coming  to  the  unpleasant  conclusion  that,  in  the  sreat 
arena  of  competition  at  the  Crystal  Palace,  we  are  decidedly 
beaten  in  the  manufacture  of  fine  earthenware,  even  by 
countries  greatly  our  inferiors  in  capital,  intelligence,  and 
natural  resources.  France,  Germany,  Sweden,  Denmark, 
Spain,  Russia,  Turkey,  and  China,  all  exhibit  porcelain  of  a 
quality  unmatched  by  anything  in  the  British  department ; 
and  no  more  lamenUble  contrast  could  possibly  be  drawn 
than  between  the  chemical  apparatus  from  Saxony  and  the 
clumsy  abortions  which,  under  that  name,  disfigure  some  of 
the  compartments  claimed  by  one  or  two  of  our  Worcester 
manufacturers.  In  the  one  case  we  find  a  really  handsome, 
light,  and  elegant  article,  the  glaze  of  which  has  evidently 
penetrated  throughout  the  entire  substance  of  the  body,  and 
converted  the  whole  into  a  uniform  vitrification ;  in  the  other 
.a  thick,  coarse,  opaque,  and  spongy  mass,  is  merely  glased 
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over  on  its  extreme  surface  by  a  flisible  compound^  having  no 
properties  in  common  with  the  body  of  the  article^  and  en* 
dowed  with  very  different  powers  of  expansibility  by  beat;  so 
that,  after  being  used  a  few  times,  the  glase  bea>mes  cradLed 
and  shivered  in  a  thousand  directions,  as  may  be  seen  by 
examining  the  earthenware  in  common  use  throughout  Great 
Britain.  Nor  is  the  unsightly  appearance,  caused  by  this 
cracking  of  the  glaze,  the  whole  evil ;  for  earthen  vessels,  thus 
flawed,  acquire  the  property  of  absorbing  fluids  into  their 
pores,  and  can  never  afterwards  be  thoroughlv  cleaned.  In 
spite,  therefore,  of  '^  warranted  not  to  alraorV  and  other 
groundless  legends  of  similar  import,  imprint^  upon  many 
British  goods,  a  piece  of  really  non-absorbent  earthenwarei 
for  common  use,  is  an  actual  curiosity  in  this  country,  and 
invariably  suggests  the  idea  of  a  foreign  origin.  Now  this 
defect  can  be  remedied  only  in  two  ways :  and  as  our  manu* 
factoren  have  vainly  end«voar«d  to  c^rry  out,  pncticaUy, 
one  of  these  ways,  we  are  not  without  hopes  of  persuading 
them  to  try  the  other.  If  a  glazing  matenal  could  be  dis* 
covered,  the  expansions  and  contractions  of  which,  by  heat, 
exactly  corresponded  with  those  of  the  biscuit  ware,  or  silicate 
of  alumina,  under  the  same  influence,  then  the  present  sys* 
tem  of  covering  a  spongy  body  by  a  coating  oif  vitrifiable 
glaze  would  answer  the  desired  intention  well  enough ;  for 
to  the  cheapness  and  durability  of  earthenware,  would  thus  be 
superadded  the  cleanliness  of  glass.  But  this  desideratum 
has  been  sought  for,  over  and  over  again,  during  the  last  half 
century ;  and  nothing  but  disappointment  has  resulted.  In 
proof  of  which  we  have  only  to  ask — ^where  is  that  glazed 
earthen  vessel  which,  though  made  expressly  for  the  use  of 
the  apothecary,  will  retain  oil,  after  being  two  or  three  times 
heated  and  cooled  ?  The  answer  to  this  question  must  be 
our  argument  in  favor  of  abandoning  such  a  system  of  gla* 
zing,  and  adopting  the  only  other  mode  by  which  a  non'> 
absorbent  pottery-ware  can  be  fabricated..  The  body  of  the 
ware  itself  must  undergo  a  semi-vitrification,  as  happens  with 
the  finest  kind  of  china ;  so  that  even  if,  by  long  use,  the  glaze 
came  to  be  fairly  worn  off,  still  the  non-absorbent  principle 
would  remain  as  perfect  as  at  first.  We  know  that  this  is 
impracticable  under  existing  circumstances ;  and  that,  so  long 
as  the  present  empirical  mode  of  compounding  the  materials, 
of  which  the  body  of  the  ware  is  made,  continues,  no  chance 
of  improvement  remains.  A  mixture  of  silica  and  alumina, 
in  the  proportion  of  four  atoms  of  the  former  to  one  of  the 
latter,  would  bear  or  require  a  certain  quantity  of  fusible 
material  to  induce  semi-vitrification  throughout  the  mass; 
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but  ft  eompound  of  thuee  atoms  of  silica  and  one  of  altiniina 
vould  probably  be  melted  down  into  a  worthless  slag,  by  exactly 
Ae  same  addition.  Here  then  lies  the  root  of  that  difficulty 
which  has  hitherto  so  injarionsly  restricted  the  employment 
of  felspar^  and  other  vitrifiable  bodies,  in  the  fiibrication  of 
British  earthenware.  Those  who  hare  attempted  to  use  such 
snbstftooes  have  occasionally  succeeded  to  admiration;  and 
nothing  but  the  uncertainty  of  the  result,  and  repeated 
fidlnres,  have  induced  them  to  abandon  the  employment  of  a 
class  of  articles  which^  if  capable  of  being  controlled,  every 
intelligent  manufacturer  admits  would  confer  perfection  on 
his  art.  But  it  is  a  great  mistake  to  suppose  that  these  in* 
eqaalkiea  of  action  arise  out  of  some  peculiarity  in  the  vitrifi- 
iMe  materials  themselves,  or  are  in  any  way  the  work  of  chance. 
Hie  Diaterids  arc,  or  ought  to  be,  uniform,  and  certainly  can 
be  made  so;  whilst,  for  the  rest,  there  is  no  such  thing  as 
diance  in  niature,'-^he  laws  of  chemistry  are  not  accidental 
or  variable,  they  are  immutable.  We  have  shewn,  however, 
that  elays  not  only  differ  from  each  other,  but,  as  it  were, 
fiom  themsdves ;  since,  from  the  same  pit,  and  within  a  few 
inefaea  of  the  same  spot,  elays  of  very  contrary  characters 
may  be  procured.  Plasticity  is  no  more  an  indication  of 
Ae  presence  or  purity  of  clay,  than  sweetness  is  a  test  of 
sugar.  In  a  rough  way,  both  these  qualities  have  a  value ; 
but  the  arts  are  now  rast  approaching  an  epoch  when  all 
sneh  fallacious  aids  must  give  place  to  the  guidance  of 
pldloeoplnr;  and  the  sooner  our  maimfacturers  become  con- 
vinced oi  diis  grand  truth,  <he  better  for  themsdves  and 
their  country.*  The  propriety  of  knowing  the  exact  com« 
position  of  the  raw  materials  employed  in  any  art  or  manu* 
facture  does  not  indeed  admit  of  dispute— it  is  imperative; 
Mid  henoe  we  are  the  more  astonished  at  the  paucity  of 
information  respecting  the  analysis  of  so  important  a  pro- 
daetioB  as  clay.  In  face  of  such  apathetic  ignorance,  would 
mj  one  believe  that,  independently  of  an  immense  home 
eonsumption,  our  exports  of  earthenware  last  year  amounted 
to  a  million  sterling  ?  Had  the  clays  of  this  country  been  of 
a  tolerably  uniform  composition,  like  some  of  those  in  China 
and  on  the  continent,  of  course  mere  practice  would  long  ago 
have  eniriiled  onr  potters  to  produce  articles  of  the  highest 
qaaK^.  But  surely  this  is  a  sorry  compliment  to  men  sur^^ 
nMomA  by  all  the  resources  of  science  and  capital.  Where 
there  is  no  difficulty  there  can  be  but  little  merit,  and  still 
leas  profit.  It  is  the  great  gUyry  of  British  enterprise  and 
inmstry  to  despise  so  tame  and  ncile  a  position.  Oir  ma- 
▼OL.  xxxrx.  2  A 
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iiufiu*tniera  nitist  meet  and  overoome  the  tririal  inqpedioientf 
connected  with  variationB  in  the  clay  they  pnrehate,  and^  fay 
properly  adjusting  the  other  materiab  (so  as  to  bring  on  ex« 
actly  the  dae  amount  of  vitrification  needed  in  the  body  of 
the  ware),  produce,  from  any  kind  of  dar,  articles  ideptical 
with  thoee  which  other  nations  fetbricate  00m  the  rtrw  fineel 
days  only.  With  the  prodigious  oommercisl  and  ouer  ad* 
vantages  possessed  by  Great  Britain,  the  world  at  large  ongbt 
to  expect  this  at  our  hands,  and  not  the  sab^medioape  diquay 
now  contained  in  the  Great  Bzhibition. 

Before  quitting  this  subjeet,  a  few  remarks  upon  the  sab* 
stances  used  in  the  formatum  of  glazes  may  not  be  inapprcK 
priate.  The  million  is  still  supplied  with  earthenware^  the 
glaze  of  which  contains  lead,  and  is,  consequently,  dangerous 
to  health,— though,  when  well  burnt  on,  this  danger  is  greatly 
diminished,  from  the  increased  insolubility  of  the  silicate  of 
lead  in  weak  acids.  It  is,  however,  an  objectionable  mode  of 
glazing  earthenware,  and  requires  to  be  watched  with  caution, 
more  especiallv  where  borax  is  used  at  the  same  time, — for  the 
borate  of  lead  is  more  easily  acted  on  than  the  silicate.  It 
has  been  lately  suggested,  that  oxide  of  zinc  would  form  a 
SBfficiendy  faaible  compound  with  aiUca.  »>d  i.  che«p  enough 
to  supplant  oxide  of  lead  in  the  glazing  of  common  earthenware. 
The  latter  assertion  is  undoubtedly  true,  and,  although  we  en- 
tertain some  suspidon  as  to  the  easy  fusibility  of  silicate  of  sine, 
yet  this  is  precisely  one  of  thoee  problems  which,  from  their 
miportant  sanitary  bearing,  deserve  inmiediate  investigation. 
On  the  continent  a  very  pure  kind  of  felspar,  mixed  probably 
with  a  little  carbonate  of  baryta  and  oxide  of.  tin,  tamkB  the 
only  glaze  used  upon  porcelain  and  the  china  vessels  intended 
for  chemical  purposes.  This  glaze  is  practicaUy  perfect.  It 
is  so  hard  as  to  withstand  the  attack  of  a  file,  and  resists  the 
action  of  the  strongest  acids  and  alkalies  at  all  temperatures 
below  800^  Fahr., — ^the  hydrofluoric  acid  and  its  salts  alone 
excepted.  In  the  French,  Saxon,  and  Prussian  departments 
of  the  Crystal  Palace,  there  are  several  good  specimens  which 
illustrate  the  value  of  this  kind  of  glaze. 

Amongst  the  English  goods — and  chiefly  those  firom  8taf» 
fordshire— may  be  seen  a  variety  of  articles  made  in  what 
is  termed  Parian,  a  compound,  the  unfitness  of  which  for 
statuary  purposes  we  have  had  occasion  to  notice  in  our  ob* 
servations  on  Becorative  Art.  The  employment  of  this  ma- 
terial, or,  indeed,  any  other  form  of  alumina  where  sharpness 
and  symmetry  are  wanted,  cannot  be  sufficiently  condemned, 
since  it  is  totally  contrary  to  the  natural  properties  of  alumina, 
and  betrays  infinite  ignorance  regarding  first  principles.    The 
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philoaopbical  mind  of  Wedgewood  would  have  revolted  at  so 
palpable  an  absurdity;  for  not  alone  was  he  well  aoqoainted 
wiui  tba  aoDttnnoas  contractility  of  aluminous  compounds, 
InK^  taking  advantage  of  that  knowledge,  he  was  able  to  eon^ 
akroet  an  iastroBHUt  for  measuring  high  degrees  of  heat, 
whieh,  aMiongli  not  rigidly  perfect,  is,  at  this  day,  still  found 
the  only  avaSable  gnide  for  ftumaoe  operations  on  a  large  scale. 
And  the  value  of  this  instrument  or  pyrometer,  as  it  is  termed, 
depends  upon  the  fact,  that  the  longer  and  higher  the  tempe- 
rature to  which  clay  is  exposed,  die  smaller  it  becomes*  Now, 
bearing  in  mind  that  earthenware  is  an  extremely  bad  oon« 
dnotor  of  heat,— let  us  imagine  the  Ghreek  Slave,  for  example, 
eorreetly  modelled  in  day  or  Parian,  and  subjected  to  the  heat 
of  a  povoelain  furnace*  The  smaller  portions  of  the  figure,  as 
the  nose,  eyelids,  fiogers,  ftc.,  would  receive  much  more  of 
the  impress  of  the  fire  than  the  larger  ones — ^as  the  bead, 
shoulders,  fte, ;— consequently,  however  symmetrical  the  wi- 
ginal  model  might  have  been,  the  extra  contraction  in  the 
smaller  parts  must  destroy  every  thing  like  anatomical  har- 
mony and  beauty.  The  fingers  would  become  short  and 
dumpy,  and  the  nose  flat  and  snubbed.  But  this  is  a  small 
part  q[  the  mischief,  for  since  clay,  when  burnt,  is  a  bad  con- 
dneCor  of  heat,  and  the  action  of  the  fire  is  from  without  to 
within,  the  exterior  of  the  figure  must  contract  vastly  more 
Aan  the  interior ; — ccmsequently,  the  outside  becoming  too 
small  for  the  inside,  a  series  of  cracks  or  fissures  make  their 
appeanmee  to  compensate  for  the  inequality.  These,  of  course, 
are  filled  up  by  a  subsequent  operation ;  but,  it  is  needless  to 
add,  at  the  expense  of  everything  which  would  have  rendered 
the  result  valuable  as  a  work  of  art.  The  general  appearance 
of  the  Parian  figures  shewn  in  the  Exhibition  bears  us  out  in 
this  censure ;  for  the  features  are  universally  flat,  soulless,  and 
devoid  of  expression ;  nor  can  we  imagine  a  more  hopeless  task 
dum  attempting  to  remedy  this  defect* 

ALUM. 

The  manufacture  of  alum  from  clay  and  day  slate,  or  shale, 
ps  now  beginning  to  assume  a  considerable  aspect  in  the  list 
of  our  manu&ctures ;  and  several  improvements  in  this  way 
have  latdy  been  patented  which  promise  to  extend  laq;ely 
this  branch  of  industry.  One  in  particular,  for  the  fabrication 
of  dnm  from  the  ash  or  residue  left  after  the  combustion  of 
a  kind  of  coal  called  Boghead  coal,  seems  based  on  that  sound 
prindple  of  industrial  economy  which  turns  every  waste  pro« 
duct  to  profitable  account.  It  was  but  the  other  day  that 
this  very  Boghead  ash  was  a  serious  impediment  to  the  sale 
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of  the  ooal,  and  peroeptibly  diminifthad  its  price  in  the  womML 
Nov^  bowerery  it  oonttitates  a  decided  item  of  ymkte,  and 
powerfiilly  vindieates  the  right  of  chemistry  to  the  tide  of  a 
naefnl  and  profitable  science.  In  preparing  ahim  fimn  day 
or  shale,  it  is  of  infinite  importance  that  so  much  and  no  mote 
heat  be  applied  to  the  day  or  shale,  in  the  first  instanocy  as 
will  just  ezpd  the  water  of  combination^  without  indmang 
contraction.  A  temperature  of  600^  Fahr.  is  wdl  adapted  to 
effect  this  object,  provided  it  be  maintained  for  a  anffident 
period.  When  this  has  been  carefully  done,  the  siKeaie  of 
alumina  remaining  is  easily  enough  aeted  upon  by  sulphnrie 
acid,  dther  slightly  diluted  or  of  the  ordinary  eommerdal 
strength.  The  best  form  of  apparatus  is  a  leaden  b<Mler| 
divided  into  two  parts  by  a  perforated  septum  or  partition, 
also  in  lead, — ^though,  on  a  very  large  scale,  brickwork,  set  in 
clay,  might  be  employed.  Into  one  of  the  compartments  the 
roasted  clay  or  shale  should  be  put,  and  diluted  sulphurie  add 
being  added,  the  bottom  of  the  other  compartment  may  be  ex- 
posed to  the  action  of  a  well-regulated  fire,  or — ^what  is  better 
— heated  by  means  of  steam  through  the  i^ency  of  a  coil  of 
leaden  pipe.  In  this  way,  a  circulation  of  the  fluid  takes  place 
throughout  the  mass  of  shale ;  and,  as  the  alumina  dissolves, 
the  dense  fluid  it  produces,  falling  continually  towards  the 
bottom  of  the  boiler,  is  replaced  by  dilute  add,  which,  be* 
coming  in  its  turn  saturated,  falls  like  the  first;  and  so  on  in 
succession,  until  either  the  whole  of  the  alumina  is  taken  op, 
or  the  acid  in  great  part  neutralised.  The  solution  of  sulphate 
of  alumina,  thus  obtained,  is  sometimes  evaporated  to  dryness 
and  sold  under  the  name  *'  concentrated  alum ;"  but  mors 
generally  it  is  boiled  down  until  of  the  specific  gravity  of  about 
1*86 ;  then  one  or  other  of  the  carbonates,  muriates,  or  sul-* 
phatea  of  potash  or  ammonia,  or  a  mixture  ol  these,  is  added 
to  the  boiUng  fiuid ;  and  as  soon  as  the  solution  is  complete, 
the  whole  is  run  out  into  a  cooler  to  ciystallise.  The  rough 
alum,  thus  made,  is  sometimes  purified  by  a  subsequent  re- 
crystallization ;  after  which  it  is  "rocked^'  for  the  market: 
a  process  intended  merely  to  give  it  the  ordinary  commercial 
aspect,  but  of  no  real  value  in  a  chemical  point  of  view. 
Alum  not  imfrequently  contains  iron, — an  impurity  which  unfits 
it  for  many  uses  in  the  arts,  and  more  especially  for  the  pur- 
poses of  the  dyer.  The  best  mode  ot  ascertaining  the  [Nresence 
of  this  imparity,  and  demonstrating  its  amount,  is  that  pre- 
viously stated  in  the  commencement  of  this  artide^— That  is^ 
mix  a  solution  of  the  suspected  alum  with  tartaric  acid,  or  an 
alkaline  tartrate,  and  then  add  an  excess  of  carbonate  of  soda ; 
after  which,  pour  in  a  few  drops  of  hydrosulphate  of  ammonia^ 
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wlieo^  if  ifOD  be  praenty «  bkck  pfaeipitate  will  entoe*  If 
tiie  alam  coatains  lime  or  magnena,  then  the  addition  of  car- 
bonate of  aoda  eauaea  a  white  precipitate,  which  must  be  re- 
moved  hj  fittration  before  applying  the  hydroaolpbate  of 


Ph)gre88ing  onward  in  geological  order,  we  pass  at  once  from 
day  to  aandatone, — from  minerals  containing  alumina,  to  those 
eonssating  chiefly  ctf  silica.  In  no  case  do  yre  trouble  our 
readers  by  commenting  npon  the  gems  and  precious  stones 
belonging  to  these  classes  of  minerals.  Such  things  will  oc- 
eapy  onr  attention  with  more  propriety  when  speaking  of 
artificial  gems; — at  present  they  are  out  of  place  in  a  manu- 
ftctoring  sense.  The  Great  Exhibition  is  well  furnished  with 
specimens  of  the  finer  kinds  of  sand ;  some  of  which — as  those 
f^m  the  Isle  of  Wight  and  the  neighbourhood  of  Lynn — are 
remarkably  white  and  beautifuL  By  far  the  finest  sample  of 
sand  ever  seen  in  this  country  is,  however,  in  the  American 
department  of  the  Crystal  Palace,  and  will  not  fail  to  attract 
the  notice  of  thoee  interested  in  such  matters.  This  sand  is 
contained  in  two  or  three  barrels  in  the  southern  side  of  the 
building,  and  seems  totally  free  from  iron  and  every  other 
sonroe  of  contamination.  It  is  positively  as  white  as  snow, 
and,  ao  far  as  the  making  of  glass  is  concerned,  may  rival  or 
snpersede  the  best  flint — even  if  the  high  price  of  this  latter 
artide  did  not  form  an  insuperable  obstacle  to  its  employment. 
It  ia  fix>m  T.  Gray  &  Co.,  Boston,  Massachusetts ;  but  its  geo- 
logical locality  is  not  stated.  The  principal  exhibitors  of  sand 
for  the  manufoeture  of  glass  are — Sir  T.  Maryon  Wilson,  of 
Charlton;  J.  Rock,  jun.,  of  Hastings;  Whittaker  6  Winks- 
worth,  DerbyAire;  J.  Claxton,  of  Alum  Bay,  and  J.  Squire, 
of  Yarmouth,  Isle  of  Wight ;  S.  Bdf,  of  Reigate,  and  G.  Mor- 
rison, of  the  same  town,  agent  to  Earl  Somers ;  with  J. 
Long,  of  lAmeriek ;  J.  Deering,  d  Cork ;  T.  Smedley,  of 
Londidno ;  and  J.  Lee,  of  Hartwell,  near  Aylesbury.  These 
specimens  of  sand  have  all  more  or  less  of  the  yellow  topaa 
hue,  mdicating  oxide  of  iron,  and  which  imparts  to  all  glass 
the  green  tinge  so  very  perceptible  in  the  common  window 
variety.  To  remove  this  oxide  of  iron  from  sand  has  never 
yet,  we  bdieve,  been  attempted ;  though  if  we  may  judge  by 
the  tronbie  taken  to  nnlKly  its  influence  in  the  manufacture 
ef  glass,  an  eflbetnal  process  of  the  kind  would  be  a  lucrative 
diseoveiy.  When  sand  containing  oxide  uf  iron  is  mixed  with 
a  little  charcoal,  and  subjected  at  a  red  heat  to  the  action  of 
Alorine  gas,  the  whole  of  the  iron  is  volatiliaed  as  chloride  of 
iron,  and  the  silica  remains  pure  as  soon  as  the  excess  of  charcoal 
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U  burnt  off:  Ak  mnMWBMa»  tMBB  teiigguHthp  poMiUfity 
of  p«itffiBgtllegk88*iiiaken'  auid  bytheenployitffeiitoltbe 
miste  miurMttie  acid  now  thrown  awty  bo  largely  bjr  0iir  sodtf 
makers.  Even  at  ordinary  temperatores,  the  solution  of  otide' 
of  iron  by  this  means  might  be  hoped  for;  bat  there  em  be 
no  practical  objection  to  the  use  of  a  reasonable  anovint  of 
heat  for  such  a  purpose^  if  found  necessary. 

The  present  article  has  already  somewhat  exceeded  oar 
limited  space;  and  hence  we  are  compelled  to  defer  oar  re» 
marks  upon  the  manufacture  of  glass  until  our  next  number. 
This  subject  wiU,  however^  be  there  resumed,  and  the  iiida»« 
trial  associations  of  lime,  magnesia,  baryta,  &c.|  inveatigated* 


MUSICAL  INSTRUMENTS. 

THB   GBGAN. 

Ths  continental  nations  hare,  until  very  lately,  been  in  ad- 
vance of  the  English  in  regard  to  their  large  organa.  It  is 
true  that,  in  the  mere  mechanical  construction  and  workman* 
ship,  our  builders  have  generally  excelled ;  but  the  prineipka 
of  design  used  here  have  been  imperfect,  and  until  the  re« 
adoption,  within  the  last  few  years,  of  the  continental  models, 
England  can  scarcely  be  said  to  have  possessed  a  large  oi^an 
worthy  of  comparison  with  the  magnificent  instnmumta  of 
Germany,  of  Holland,  or  of  France. 

When  we  consider  that  so  long  ago  as  the  end  of  the  aix^ 
teenth  century  the  organ  had  arrived,  as  regards  all  essential 
features  of  its  design,  at  its  present  state  of  perfection,  it  seems 
strange  that  England — a  country  not  usually  badnrard  m 
works  of  scientific  construction-^should  have  fellen  so  mnek 
behind  the  rest  of  Europe  in  this  particular.  We  have  no 
excuse  in  the  nature  of  our  forms  of  religious  worship;  for 
Holland  and  great  part  of  Germany  bear  witness  that  Pro-> 
testantism  by  no  means  tends  to  discourage  the  use  or  the 
improvement  of  the  organ  :  we  believe  that  the  cause  4>f  the 
evil  is  to  be  found  in  the  general  indifference  (peculiar  to  this 
country)  manifested  in  regard  to  the  musical  portion  of  our 
religious  services.  It  would  be  out  of  our  province  here  to 
trace  this  historically;  we  must  content  ourselves  with  briefly 
noticing  the  principal  points  in  which  the  plan  of  constmetioa 
adopted  in  England,  down  to  a  late  period,  has  differed  firom 
the  foreign  model,  now  rapidly  taking  its  place.  These  are 
three,  all  of  vital  importance  to  the  constitution  of  a  laig« 
instrument. 
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la  tlie  fint  place,  all  the  itopa  speaking  below  the  nniaon 
or  fvDdamental  note  have. been  omitted.  We  belieye  tha,t 
fcirentj  or  thirty  years  ago  there  was  not  an  organ  in  England 
that  possessed  a  16»£eet  stop  on  the  manaal  clavier.  This 
pcccseitated  also  a  redaction  of  the  compound  and  harmonie 
stops,  and  the  consequence  was  that  the  instrument  lost  its 
weight  of  tone,  and  the  most  effective  means  of  giving  it  power. 
Bat  it  brought  a  still  worse  evil,  as  regards  the  style  of 
{dicing;  indeed,  in  this,  as  in  many  other  instances,  the  de* 
tenoration  in  the  instrument  itself,  and  in  the  manner  of  using 
it,  have  been  intimately  connected.  A  great  but  universal 
fault  in  English  orsan  performers  has  been  the  abandonment 
of  the  original  method  of  playing  in  distinct  parts  (so  beau* 
tifully  exemplified  by  the  German  organ  writers  and  players), 
and  the  substitution  of  a  vicious  manner  of  putting  down  as 
many  notes  as  possible  by  full  chords  in  each  hand,  to  the 
utter  destruction  of  clearness  in  the  composition,  and  the  total 
loss  of  what  has  always  been  one  of  the  distinguishing  features 
of  good  organ  music,  viz.,  eotmierpaint.  That  full  chords 
mxy  occasionally  be  employed  for  certain  effects,  is  shewn  by 
mamj  of  the  works  of  Bach  and  other  great  organ  composers  i 
bat  this  method  of  playing,  as  a  system,  is  exceedingly  ob- 
jeetionable,  and  has,  we  believe,  done  much  to  check  the  cul* 
tmtion  of  the  higher  style  of  musical  composition.  Yet  the 
foil  style  of  playing  becomes  almost  indispensable  on  the 
Eng^h  organ,  rhe  absence  of  the  16-.feet  stops  makes  play- 
ing in  parts  sound  thin  and  meagre,  and  the  organist  is  thus 
obliged  to  provide  against  the  defects  of  his  instrument,  by 
indrodacing  compensating  defects  in  his  performance.  On 
the  other  hand,  the  better  construction  of  organ  does  not 
admit  of  the  bad  style  of  playing ;  for,  if  fuU  chords  are  perse- 
vered in  where  16-feet  stops  exist,  the  effect  becomes  confused 
and  disagreeable. 

.  Secondly.  The  pedal  organ  has  been  almost  entirely  aban- 
doned. Until  very  lately,  in  the  vast  majority  of  cases,  even 
w»  pedal  clavier  hais  existal  ;*  and  where  a  few  keys  have  been 
added,  they  have  seldom  done  anything  more  than  pull  down 
the  bass  notes  of  the  manual  clavier.  One  stop  of  eight  or. 
adoien  ''pedal  pipes'^  has  been  considered  a  bold  improve- 
oient.  Hence,  another  great  defect  in  English  <Nrgan  playing 
has  been  the  absolute  ignorance  of  the  use  of  the  pedals.  In 
the  few  cases  where  organs  had  these  appendages,  the  organ- 
either  carefully  avoided  them,  or  used  them  only  now  and 


^  A  cnrioos  tradition  is  extant  of  an  organist  of  the  last  oentiiiy,  ^tho 
mdaced  what  was  considered  by  his  hearem  an  almost  magioal  eBotX, 
uy  pladng  a  piece  of  lead  on  a  bass  note  to  fonn  a  *^  pedal  poinf 
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then  to  hold  a  "  pedal  poiot ;"  occagioaally,  perha|ny  aQnie 
bold  player  would  employ  them  to  double  the  baaa  notea  in 
eaay  passagoB,  but  the  idea  of  th^  playing  a  separate  p«rt  of 
the  eompoaitiony  entirely  distinct  from  the  hands,  does  not  seem 
to  have  entered  into  the  mind  of  any  one*  Whether  tha 
abandonment  of  the  pedal  oifian  was  the  canse  of  the  dmse 
of  pedal  playing,  or  vice  versd,  we  bare  now  no  means  of 
knowing.  Probably  they  both  went  on  together.  The  ab- 
sence of  the  pedal  orgattj  combined  with  the  want  of  l&-feet 
stops,  has  led  to  the  extension  of  the  manuals  downwarda  be- 
low the  orthodox  C.  In  the  first  place,  the  key  C  shurp  was 
made  to  speak  A,  and  another  key,  B,  was  added,  speaking  G; 
this  ridiculons  arrangement  was  called  the  ''short  octave;'' 
but  the  compass  was  subsequently  ^tended  to  G  entirely,  and 
called  the  ''long  octave/'  This  was  the  usual  extent  of 
English  organs  untU  the  re-adoption  of  the  foreign  plan. 

Thirdly.  The  English  organs  have  had  little  or  no  variety 
in  the  quality  of  tone  of  their  stops.  Only  one  or  two  solo 
stops  have  been  known ;  and  these  have  been  but  little  used. 

It  is  a  remarkable  proof  of  the  deterioration  of  the  organ 
in  the  last  eentury,  that  Uandd,  who  was  Bach's  oontonpo* 
niry,  but  whose  career,  as  a  composer,  was  entirely  English, 
wrote  no  organ  music,  properly  so  called.  All  his  clavier 
compositions  do  equally  well  for  the  harpsichord  or  the  piano- 
forte. We  know  of  no  evidence  that  ne  either  wrote  for  or 
used  the  pedal  clavier. 

Happily,  however,  the  time  has  now  arrived  when  both 
organ-builderB  and  organ-players,  in  England,  are  beginning 
to  follow  the  more  perfect  methods  of  their  continental  ndgh- 
hours.  The  origin  of  the  improvement  may,  we  believe,  be 
traced  to  the  introduction  to  the  English  public,  some  quarter 
of  a  century  ago,  of  the  immortal  organ  woHls  of  John  Sebas- 
tian Bach.  It  was  soon  perceived  from  them,  that  not  only 
were  our  players  ignorant  of  the  true  organ  style,  but  that 
the  true  organ  music  could  not  be  played  upon  oar  oi^na« 
This  led  to  the  examination  of  foreign  instruments,  and  to  a 
gradual  adoption  of  their  principles  of  construction ;  which 
may  now  be  said  to  be  fast  becoming  general.  The  result  is 
a  marvellous  improvement  in  organ-playing ;  for  whereas  the 
compositions  alluded  to  were  sealed  books  to  the  organists  of 
the  last  generation,  they  now  form  the  or^nary  practice  of 
ev^  accomplished  organ  performer. 

The  following  table  exhibits  a  comparative  view  of  the  oon* 
tents  and  composition  of  several  of  the  largest  organs  in  the 
world : — 
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The  Industrial  Exhibition  of  1861  contains  fourteen  oi^ans, 
eleven  English^  one  from  France,  one  from  Germany,  and 
one  from  Florence.  Of  these,  three  English,  one  French,  and 
one  German,  are  large  organs,  of  a  scale  suitable  to  a  church 
or  other  large  building;  the  others  are  small  or  chamber 
organs. 

Messrs.  Hill  &  Co.  exhibit  a  small  but  effectiTc  organ,  ci 
16  stops,  and  containing  several  novelties.  It  has  two  rows  of 
keys,  and  the  contents  are  as  follows  :-^ 

Great  Organ  (lower  clavier). 

1.  Doable  diapason Open  16  feet. 

2.  Open  diapason Open  8  feet. 

8.  Stopped  diapason Stopped  8  feet 

4.  Octave  Open  4  feet. 

6.  Twelfth C^en28fe0t 

6.  Fifteenth  Open  2  feet 

7.  Sesqoialter    Compound  3  ranks. 

8.  Cornopean     Reed8feet. 

9.  Erom-hom   Solo  reed  8  feet. 

10.  Wald-flate Open  wood  4  feet. 

SufeiU  Organ  (upper  dayier). 

1.  Claribel Open  wood  8  feet. 

2.  Qems-hom    C^n8feet. 

3.  Hohl-flate Open  8  feet. 

4.  Hantbo^r    Soft  reed  8  feet 

6.  Tuba  mirabiliB     Loud  reed  8  feet. 

Bsdcd  Clavier, 
1.  Double  diapason Open  wood  16  feet 

The  compass  of  both  £he  manual  claviers  is  4^  octaves,  from 
C  to  F ;  that  of  the  pedals  is  %i  octaves^  from  G  to  E. 

The  stop  called  cornopean,  in  the  great  organ,  is  a  reed 
giving  a  round  full  tone ;  the  krum-hom  has  a  cylindrical 
pipe,  and  the  tone  is  of  a  thinner  and  softer  quality ;  the  wak^ 
flute  is  an  open  wood  solo  stop,  voiced  in  a  peculiar  manner. 

In  the  swell,  the  claribel  is  an  <^en  wood  stop,  now  often 
substituted  in  the  treble  for  the  stopped  diapason,  as  giving 
a  better  quality  of  tone,  and  being  more  useful  for  solo  play- 
ing. The  ffem$^hom  is  an  open  metal  pipe,  with  a  tube  tapa- 
ing  upwards  above  the  mouth  in  the  form  of  a  frustrum  of  a 
cone :  this  stop  is  taken  from  the  Germans.  The  hohl-flut^ 
is  an  open  metal  pipe,  giving  a  clear  reedy  tone. 

The  ttiba  mirMUs  is  a  new  kind  of  reed  stop,  invented  by 
Mr.  Hill,  and  first  introduced  by  him  into  the  organ  in  the 
Town  Hall,  Birmingham.     It  is  on  a  large  scale,  and  blown 

*  Such  terms  as  "  claribel,"  "  wald-flnte,"  "  hobl-flute,"  &c.,  are  hybrid 
words,  balf  taken  from  one  lang^ag^  and  half  from  another.  "  ^om- 
horn  "  (crooked  horn),  **  gems-horn  "  fcham<H8-hom},  and  "  tuba  mirabiliB," 
oonyey  no  meaning  descriptiye  of  uie  stops  they  are  applied  to.  This 
absord  polyp^lot  system  of  nomenclature  is  altogether  onneoesaary,  and 
therefore  oDjectionable. 
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by  a  yery  high  preasore  of  wind,  equal  to  that  of  a  column  of 
wat^  about  11  inches  high.  It  gives  a  fine  round  tone, 
and  is  of  itself  nearly  equal  in  power  to  all  the  seat  of  the 
ocgan  pot  together* 

There  are  four  composition  pedals  to  change  the  stops  in 
the  great  organ ; — ^the  first  brings  on  Nos.  1,  2,  and  3 ;  the 
seeond,  Nos.  1,  2,  3,  4,  and  6;  the  third,  Nos.  1  to  7;  and 
the  foarth  the  fall  organ.  There  are  also  couplers  to  unite 
the  two  claviers,  and  to  cause  the  pedal-keys  to  act  on  either 
the  great  oi^n  or  the  swelL 

The  stops  are  not  worked  by  draw-stops,  on  the  customary 
plan,  but  by  keys,  something  like  those  of  the  manual  cla- 
viers, placed  on  each  side,  within  reach  of  the  performer's 
handa.  One  row  of  these  keys  serves  to  open  the  several 
stops,  and  another  to  shut  them.  As,  however,  the  mere 
pushing  down  of  a  key  with  the  finger  would  not,  of  itself, 
give  power  or  motion  enough  to  move  the  slider, — the  aid  of 
an  intermediate  apparatus,  on  the  principle  of  the  ^'pneumatic 
fever "  (see  description  of  the  French  organ),  is  called  in. 
The  pressing  down  of  the  key  admits,  by  a  email  valve,  com- 
pressed air  into  a  bellows,  the  motion  of  which  is  communicated 
to  the  slider. 

In  the  bass  half  of  the  instrument,  Mr.  Hill  has  adopted 
a  new  kind  of  valve  or  pallet,  with  the  object  of  lightening 
the  touch.  It  is  on  the  principle  of  what  is  called  the  double^ 
teat  valve,  used  in  steam-engines.*  The  valve  hangs  verti- 
caUy,  and  shuts  upon  two  vertical  faces ;  and  it  is  only  the 
pressure  of  wind  acting  on  the  surface  contained  between 
these  two  faces,  which  has  to  be  overcome  in  opening  the 
valve. 

Another  novelty  in  this  organ  is  the  arrangement  of  the 
trunks  or  passages  conveying  the  compressed  air  from  the 
bellows  to  the  wind-chests  of  the  sound-boards.  These  are, 
in  large  organs,  of  considerable  size,  and,  as  usually  placed, 
come  very  inconveniently  in  the  way  of  the  various  move- 
ments and  machinery  connected  with  the  keys,  stops,  compo- 
sition pedals,  &c.  Mr.  Hill  dispenses  with  them  altogether, 
by  making  the  framing  and  main  standards  which  support 
the  sound-board,  hoUour,  and  using  them  as  wind  passages. 
This  ingenious  contrivance  leaves  the  space  under  the  sound- 
boards completely  free  and  open,  and  gives  increased  facilities 
for  the  beneficial  arrangement  of  the  action. 

There  are  two  bellows,  one  for  the  ordinary  pressure,  and 

*  See  **  Pole  on  the  Ck>miflh  JGngine."  Arts,  1X2  to  115. — Wealo,  London, 
1844. 
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one  for  the  highly  compressed  air  required  for  the  ^  tnba 
mirabilis.'^  They  are  both  worked  by  the  same  handle,  and 
are  so  connected  that  any  escape,  by  over-blowing  the  high* 
pressure  bellowSi  is  not  lost,  but  passes  into  that  of  the  lower 
pressure. 

The  whole  of  the  pipes  are  enclosed  in  a  box,  having  more- 
able  Venetian  shutters  in  front;  so  that  the  entire  organ 
forms  one  large  swell :  within  this  is  also  contained  another 
box,  with  a  similar  Venetian  front,  enclosing  the  oi^n  of  the 
upper  clavier :  this  latter,  therefore,  forms  a  swell  within  a 
swell,  and  its  sound,  when  both  are  shut,  is  very  subdued. 

Each  of  the  two  pedals  working  the  two  sets  of  shutters 
is  furnished  with  a  rack  and  self-acting  catch,  which  cause  it 
to  remain  stationary  at  any  point  it  is  set  to  by  the  player; 
by  placing,  however,  the  foot  on  a  particular  part  of  the  pedal, 
the  catch  is  thrown  out  of  gear,  and  the  pedal  follows  the  foot 
up  or  down,  in  the  ordinary  way. 

This  organ  has  no  case, — the  whole  of  the  machinery  being 
exposed  to  view.  The  wind-chest  is  provided  with  a  glass 
front,  by  which  the  peculiar  construction  of  the  valves  mmy 
be  seen. 

Messrs.  Gray  and  Davison  exhibit  three  organs,  vis.,  a  hrge 
church  organ,  placed  in  the  gallery  at  the  extreme  eastern 
end  of  the  building;  an  improved  barrel  organ,  and  a  smaU 
church  organ  in  the  north  gedlery  of  the  transept. 

The  large  church  organ  has  three  rows  of  keys,  and  84 

stops,  viz.,— 

Oreai  Organ  (middle  dsvior). 

1.  Doable  open  diapiMioin Open  16  feet. 

2.  Open  diapason Open  8  feet. 

3.  Open  diapason Open  8  feet. 

4.  Stopped  oiapason Stopped  8  feet 

5.  Octave   Open  4  feet. 

6.  Hate Stopped  wood  4  feet. 

7.  Twelfth Open  28  feet. 

8.  Fifteenth  Open  2  feet 

9.  Flageolet  Open  wood  2  feet 

10.  Seaqoialter Compoond  8  ranks. 

11.  Mixtare Ditto  2  ranks. 

12.  Posaone Reed  8  feet 

13.  Ckrion  Seed  4  feet 

Choir  Organ  (lower  clavier). 

1.  Dnldana   Open  8  feet 

2.  Keraolophon Open  8  feet 

3.  Stopped  diapason  bass Stopped  8  feet 

4.  darionet  flate  Hau  stopped  wood  8  feet 

6.  Ootave   Open  4  feet 

6.  Flute  Open  wood  4  feet 

7.  Fifteenth   I Open  2  feet. 

8.  Clarionet    Reed  8  feet 
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8wdl  Organ  (upper  daylei). 

1.  Boozdon Stopped  16  feet. 

2.  Open  diapeeoii Open  8  feet 

8.  Stopped  cuapason Stopped  8  feet 

4.  Octore  Op«Q4feet 

5.  Fifteenth  Open  2  feet 

6.  Seiqnialtor Componnd  3  ranks. 

7.  Gonu^pean Beea8feet 

8.  Oboe  Reed  8  feet. 

9.  CUrion  Beed4feet 

F^dci  OrffOBH. 

1.  Grand  Open  diapaeon  Open  wood  16  feet 

2.  Grand  Bourdon    Stopped  16  feet 

8.  Grand  Ootave   , Open  8  feet 

4.  Grand  Bombaide  Reed  16  feet. 

The  compass  of  the  great  and  choir  organs  is  from  C  to  F, 
four  and  a  half  octaves;  the  swell  organ  is  an  octave  leas^  ex- 
tending only  down  to  tenor  or  4-feet  C.  The  clavier  has, 
however^  the  same  compass  as  the  other  two^  the  notes  below 
4-feet  C  playing  on  the  choir  organ.  The  compass  of  the 
pedala  is  two  octaves  and  a  thirds  from  C  to  E« 

The  stop  called  keraulophon^  is  the  invention  of  this  firm, 
and  was  first  introduced  by  them  in  the  organ  at  St.  Paul's 
Church,  Wilton-place.  It  consists  of  an  open  metal  pipe, 
having  a  sliding  tube  at  the  top,  pierced  with  a  hole  in  the 
side.  It  gives  a  very  agreeable  tone,  intermediate  in  character 
between  a  flute  stop  and  a  horn  or  soft  reed. 

There  are  five  coupling  stops.  The  first  couples  the  swell 
upon  the  great  organ  manual,  and  the  second  upon  the  choir. 
A  third  causes  the  pedals  to  pull  down  the  lower  keys  of  the 
great  organ,  and  a  fourth  answers  the  same  purpose  for  those 
(^  the  choir.  The  fifth  coupler  brings  the  pedals  on  the  swell 
an  octave  higher;  the  lowest  note  acting  on  4-feet  C,  and  the 
upper  one  extending  high  into  the  treble  part  of  the  clavier ; 
by  which  means  a  eanio  firmo  may  be  played  by  the  pedals 
in  the  tenor  part,  or  even  in  the  soprano,  if  required.t  There 
is  another  coupling  apparatus,  in  the  form  of  a  pedal,  which 
brings  the  great  organ  upon  the  swell;  this  is  called  the 
tffjrzando  pedal,  its  use  being  to  give  a  sudden  forte  while 
plimng  on  the  swell  organ. 

There  are  six  composition  pedals  for  chan^ng  the  stops. 
The  first  two  belong  to  the  swell, — one  bringmg  on  the  two 

*  From  ripac,  a  hom,  avXoCi  a  flute,  and  fwvif,  Bound;— an  ingenious 
and  appropriate  name,  albeit  rather  pedantic  "  Hom-flato  "  wonQ  hare 
answered  the  porpofle,  with  the  advantage  of  being  intelligible  to  the  mal- 
titode. 

t  Vida  several  such  arrangements  in  the  Choral  VortpUh  of  Sebastian 
Baoh. 
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BtopB  marked  3  and  7 ;  the  second  the  full  awell  organ.  The 
other  four  pedals  belong  to  the  great  organ ;  the  third  gives 
stops  Nos.  2j4i,  6,  and  9;  the  fourth  Nos.  I,  2,  S,  and  4; 
the  fifth  brings  on  a  forte  combination^  consisting  of  Nos.  1, 
2,  S,  4,  5,  7,  S,  and  10 ;  and  the  sixth  gives  the  forUaaimm 
or  foU  organ. 

The  swell  box  has  a  double  set  of  Venetian  louvre  boards, 
one  in  front  of  the  other,  the  more  effectually  to  shut  in  the 
sound.     They  are  both  acted  on  by  the  same  pedal. 

The  bellows  are  of  the  double  constroctioni  and  placed 
outside  the  organ  case.  They  are  two  in  number,  giving 
different  pressures  of  wind ;  the  higher  pressure  applies  to  the 
pedal  organ,  the  lower  one  to  the  remainder  of  the  instrument. 

The  barrel  organ  exhibited  by  Messrs.  Oray  and  Davison 
is  on  a  new  principle,  patented  by  them.  As  the  general 
construction  of  a  barrel  organ  may  be  assumed  to  be  known 
to  our  readers,  it  wiU  merely  be  necessary  to  explain  how  the 
present  apparatus  differs  from  the  ordinary  plan.  Its  object 
is  to  avoid  the  trouble  of  changing  the  barrel.  Only  a  very 
limited  number  of  tunes,  say  about  10  or  12,  can  be  set  on  one 
barrel ;  and,  according  to  the  usual  arrangement,  whenever 
others  than  these  are  wanted,  the  barrel  has  to  be  taken  out, 
and  another  substituted; — a  work  requiring  much  time  and 
trouble,  as  well  as,  if  the  barrels  are  lar^  and  heavy,  no  in- 
considerable amount  of  exertion.  To  avoid  this,  the  patentees 
hang  the  centres  of  all  the  barrels  on  the  circumference  of  a 
centre  wheel,  by  simply  turning  which  any  barrel  can  be 
brought  under  the  keys,  into  the  proper  position  for  playing. 
On  the  axle  of  the  wheel  is  a  screw,  workmg  into  a  fixed  nut ; 
so  that  when  the  wheel  is  made  to  revolve,  it  acquires  thereby 
also  a  lateral  motion,  which  answers  the  purpose  of  the  latend 
shifting  of  the  ordinary  barrels  in  changing  the  tune.  For 
example,  supposing  any  given  barrel  to  be  placed  opposite  the 
keys,  and  the  centre  wheel  then  turned  through  a  whole  revo- 
lution, so  as  to  bring  that  barrel  to  the  same  place  again,  the 
whole  apparatus  will,  during  such  revolution,  have  moved 
laterally  through  the  distance  necessary  to  bring  another  tune 
on  that  barrel  into  gear ;  and  so  on  for  all  the  others.  It 
follows  from  this  that  a  certain  lateral  position  of  the  appa- 
ratus always  corresponds  to  a  certain  tune,  and  the  name  of 
the  tune  in  gear  at  any  time  is  shewn  on  the  outside  of  the 
case  bv  a  sliding  index,  worked  by  a  rack  and  jpinion  from  the 
axle  of  the  wheel.  By  this  improvement  the  organ  can  be 
set  for  anv  tune,  on  any  barrel,  with  more  accuracy  and  facility 
than  can  be  obtained  by  the  ordinary  plan  on  one  barrel  only. 
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The  present  instminent  is  a  small  oiie>  containing  thirty 
psalm  tones  on  three  barrels^  and  has  three  stops.  The  tunes 
are  arranged  in  four  distinct  parts^  so  that  the  organ  may  be 
used  to  lead  a  choir  of  voices  if  required. 

This  organ  is  not  enclosed  in  a  case,  but  the  whole  of  the 
machinery  is  exhibited  to  view.  The  framework  is  so  con- 
structed that  there  is  no  necessity  to  take  the  instrument  to 
pieces  for  removal  or  exportation. 

The  same  firm  also  exhibit  a  small  church  organ,  with  one 
row  of  keys,  and  a  pedal  clavier.  There  are  eight  stops  to  the 
manuals,  and  one  (16  feet)  to  the  pedals.  It  has  also  couplers 
and  composition  pedals,  and  the  whole  is  enclosed  in  a  case, 
having  Venetian  swell  shutters  in  front. 

Mr.  Willis  exhibits  a  lai^  organ  of  three  claviers  and  70 
stops,  erected  in  the  gallery  at  the  western  end  of  the  build- 
ing.    Its  contents  are  as  follows : — 

Oreat  Organ  (middle  daTier). 

1.  Doable  diapason  Open  16  feet. 

2.  Bonrdon Stopped  16  feet. 

8.  Open  diapason Open  8  feet. 

4.  Open  diapason Open  8  feet. 

6.  Stopped  oiapasott Stopped  8  feet. 

6.  Principal  Open  4  feet. 

7.  Principal  Open  4  feet. 

8.  Wood-flate    Open  wood  4  feet. 

9.  Twelfth     Open  2g  feet. 

10.  Fifteenth  Open2feet.  • 

11.  Fifteenth  Open2feet. 

12.  Piccolo Open  wood  2  feet. 

18.  Doublette Open  1  foot. 

14.  Sesquialter    Gomponnd  8  ranks. 

16.  Foomitore    Ditto  8  ranks. 

16.  Miztore    Ditto  8  ranks. 

17.  Trumpet   Reed  16  feet. 

18.  Trompet   Reed  8  feet. 

19.  Choion  ., Reed  4  feet. 

20.  Octave  clarion Reed  2  feet. 

Choir  Organ  (lower  clavier). 

1.  Bonrdon Stopped  16  feet. 

2.  Open  diapason Open  8  feet 

8.  Dnlceana  Open  8  feet. 

4.  Viol  di  gamba Open  8  feet. 

5.  Stopped  diapason Stopped  8  feet. 

6.  Viola Open  4  feet. 

7.  Flnte, — ^metal  Stopped  metal  4  feet^ 

8.  Flnte, — wood   Open  wood  4  feet. 

9.  Principal  C^n  4  feet. 

10.  Piccolo  Open  wood  2  feet 

11.  Fifteenth  Open2feet 

12.  Como  di  bassetto Reed  8  feet 

13.  Cremona   Reed4feet. 

14.  Oboe,— orchestral    ReedSfiset 
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BweU  Organ  (upper  dUyisr). 

1.  Doable  diuMMOD Open  16  foot. 

2.  DoaUe  doloeaiia Open  16  feet. 

8.  Open  diapuon "Open  8  feet. 

4.  C^endiApaaon Open  8  feet. 

5.  Dttloeana  Open  8  feet. 

6.  Violdigamba  Open  8  feet. 

7.  Stopped  dUpason Stopped  8  feet. 

8.  Hate Open  wood  8  feet;. 

9.  Prinoipel  Open  4  feet 

10.  Prinoipal  (soft  quality)  Open  4  feet. 

11.  Twelfth     Open  21  feet. 

*     12.  Fifteenth  Open  2  feet. 

13.  Fifteenth  (Wit  qoality) Open  2  feet. 

14.  Dolcimer  (softqnalitj)    Compound  8  xnnke. 

15.  Seeqnialter   Ditto  3  ranks. 

16.  FonmitnTe    IXttoSnnks. 

17.  Miztore    Ditto  8  ranks. 

18.  Trombone Beed8feet. 

19'  Trompet   Reed  8  feet. 

20.  CUrioD  Reed  4  feet. 

21.  Hantboy    Reed  8  feet 

22.  Oemona    Reed  8  feet 

BBekUOrgan. 

1.  DonUe-donble  diapason Open  wood  32  feet 

2.  Double  diapason Open  wood  16  feet 

8.  Double  diapason  Open  metal  16  feet 

4.  Violon  (soil  quality)    Open  metal  16  feet 

6.  Bourdon    Stopped  16  feet 

6.  Octave, — ^wood    Open  wood  8  feet 

7.  Octave, — ^metal    C^»en  metal  8  feet 

8.  Quint     Open  5i  feet 

9.  Super  octave    Open  4  feet 

10.  Sesquialter    Compound  3  ranks. 

11.  Mixture    Ditto  3  ranks. 

12.  Tromba     Reed  16  feet 

13.  Trombone Reed  8  feet 

14.  Clarion  Reed  4  feet 

The  compass  of  all  the  three  manual  organs  is  the  samCi 
vis.j  4^  octaves,  from  C  up  to  G.  The  compass  of  the  pedab 
is  2^  octaves,  from  C  to  O. 

The  stops  in  the  great  organ  require  no  comment,  further 
than  to  explain  that  whenever  two  stops  of  the  same  name 
occur,  as  8  and  4;  6  and  7;  10  and  11;  they  are  voiced  to 
di£ferent  qualities  of  tone. 

The  choir  organ  contains  principally  solo  stops.  The  viol 
di  gamba  is  an  open  metal  pipe  of  a  small  scale,  tapering 
upwards,  and  terminating  in  an  inverted  cone;  it  produces  a 
thin  quality  of  tone.  The  viola  is  of  the  same  quality,  bat 
speaks  an  octave  higher.  The  metal  flute,  No.  7,  is  a  flfuU' 
a-cheminie.  The  como  di  basetto  is  a  reed-stop,  with  a  tone 
like  a  clarionet.    The  cremona  is  similar,  but  speaks  an  octave 
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liigh^.  The  orcheftral  oboe  is  peculiarly  voiced  to  imitate 
the  inatranient  whose  name  it  bean. 

The  swell  organ  is  unnsaally  large.  The  box  containing  it 
is  12  feet  square^  and  14  feet  high.  The  stops  marked 
Nob.  2y  5^  10^  13,  and  14,  taken  together,  form  a  complete 
full  organ,  of  a  "  dulceana ''  or  soft  quality  throughout ;  the 
effect  of  which,  when  the  swell  is  shut,  is  very  remarkable, 
resembling  a  band  at  a  distance.  By  the  new  stop  movement 
(hereafter  explained),  it  can  be  alternated  with  the  full  swell 
with  great  facility,  by  which  striking  and  novel  effects  may  be 
obtained. 

The  Venetian  shutters  of  the  swell-box  are  made  to  fit  very 
doaely,  by  which  the  sound  is  much  subdued.  It  is  often 
found  in  large  organs  that  there  is  a  difficulty  in  doing  this, 
in  consequence  of  the  necessity  of  providing  apertures  for  the 
escape  of  the  large  quantity  of  wind  passing  through  the  pipes ; 
and  it  has  been  remarked  that,  if  sufficient  openbg  be  not  left 
for  this  purpose,  the  pipes  will  be  sluggish  in  speaking,  or 
will  sound  out  of  tune.  Mr.  Willis  has  overcome  this  diffi- 
culty in  an  ingenious  manner,  by  placing  within  the  swell-box, 
a  separate  bellows,  used  to  supply  the  swell  organ.  By  this 
contrivance  the  wind,  instead  of  escaping  out  of  the  box,  cir- 
culates continually  within  it,  and  thus  the  box  may  be  made 
perfectly  tight  without  inconvenience. 

Both  the  great  and  swell  organs  have  the  pneumatic  lever 
(h»eafter  described  in  the  French  organ)  applied  to  the  keys, 
by  which  the  touch  is  rendered  light  and  agreeable.  Mr. 
Willis  has  introduced,  however,  modifications  in  its  appUcation; 
he  dispenses  with  the  higher  pressure  of  wind,  using  only 
such  as  is  given  by  the  bellows  for  supplying  the  organ  in 
general,  and  adopts  an  improved  valve  for  the  more  instan- 
taneous exhaustion  of  the  air. 

There  are  four  different  pressures  of  wind  used  in  this 
organ, — one  for  the  flute-stops  in  the  swell,  a  higher  pressure 
for  the  pedals,  a  higher  still  for  the  great  and  choir  organs, 
and  the  highest  for  the  swell  reeds.  Each  of  these  different 
pressures  is  given  by  a  separate  bellows,  and  four  men  are 
required  to  blow  when  the  full  organ  is  used. 

There  are  seven  couplers,  namely, — to  bring  the  swell  or 
the  choir  on  the  great  organ  ;  the  great  or  the  choir  on  the 
swell ;  and  the  pedals  on  either  of  the  three  manual  claviers. 

The  principal  novelty  in  this  organ  is  a  contrivance  for  acting 
on  the  draw-stops,  intended  to  supersede  the  composition 

Cdals.     On  the  key  slip,  which  is  of  brass,  immediately 
low  each  clavier,  project  a  number  of  small  studs,  each  of 

VOL.   XXXIX.  2   c 
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which  corresponds  to,  and  is  labelled  with,  a  certain  combi^ 
nation  of  stops  belonging  to  the  clavier  adjoining ;  when  the 
hands  are  upon  the  keys,  these  studs,  lying  directly  below, 
can  be  touched  easily  with  the  thumbs,  and  when  any  one  of 
them  is  slightly  pushed  in,  in  this  manner,  it  draws  the  com- 
bination of  stops  to  which  it  corresponds,  in  the  same  manner 
as  the  composition  pedals.  This  is  effected  by  the  aid  of  a 
pneumatic  apparatus,  on  the  same  principle  as  that  applied 
to  the  keys.  The  stud,  on  being  touched,  admits  compressed 
air  into  a  bellows,  which  immediately  rises  with  sufficient  power 
to  act,  by  means  of  rods  and  levers,  on  the  machinery  of  the 
stops,  drawing  out  those  which  the  given  combination  requires, 
and  pushing  in  those  that  are  superfluous.  In  most  cases 
there  is  a  duplicate  stud  for  each  combination,  so  that  it  may 
be  obtained  by  using  either  the  right  or  left-hand. 

The  valve  used  to  admit  the  wind  to  the  pipes  in  the  pedal 
organ  is  of  a  new  construction.  It  is  formed  by  covering  the 
aperture  with  a  piece  of  leather  or  other  flexible  substancei 
fixed  at  one  end,  and  attached  at  the  other  end  to  a  wooden 
roller.  When  this  roller  is  moved,  by  a  wire  attached  to  the 
pedal  key,  it  wraps  the  leather  round  it,  and  so  uncovers 
the  opening ;  when  the  key  is  let  go,  a  spring  brings  the  roller 
back,  and,  by  unrolling  the  leather,  covers  the  aperture  again. 

The  valve  used  for  the  choir  organ  is  also  of  a  new  con- 
struction, designed  with  the  object  of  reducing  the  force 
necessary  to  open  it.  It  may  be  described  as  an  ordinary 
valve  or  pallet,  having  fixed  in  the  middle  of  it,  on  the  under 
side,  a  small  bellows,  of  the  single  kind :  the  upper  board  of 
this  is  formed  by  the  valve  itself, — the  lower  one  is  fixed  by  a 
screw.  The  effect  of  this  is,  that  the  pressure  of  the  wmd 
upon  the  valve  is  not  exerted  over  its  whole  area,  but  is  only 
what  is  due  to  the  difference  between  the  area  of  the  valve 
and  that  of  the  lower  board  of  the  small  bellows.  By  this 
means  a  large  opening  may  be  obtained  with  a  light  pressure. 

The  novelties  above  described,  namely,  the  placing  the 
bellows  inside  the  swell-box ;  the  arrangement  for  drawing 
the  stops;  the  pedal  valve ;  and  the  choir  organ-valve ;  as  well 
as  some  improvements  in  the  pneumatic  apparatus,  and  in  the 
construction  of  the  mechanical  details  of  the  organ,  are  pro* 
tected  by  a  patent  dated  28th  February,  1851.* 

The  dimensions  of  the  organ  are  about  25  feet  wide,  23  feet 
deep,  and  30  feet  high :  it  stands  upon  575  superficial  feet 
area,  and  its  solid  contents  are  17,250  cubic  feet.     It  con- 

*  We  may  probably  give  a  more  detailed  description  of  Mr.  Willis's 
patented  improvements  in  a  future  number  of  this  Journal. 
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tains  about  4500  pipes.  Its  composition^  as  exhibited  in 
column  14  of  the  table^  at  page  191,  will  shew  that  it  is  worthy 
of  being  compared  with  some  of  the  largest  organs  in  the 
world. 

Mr.  Bishop  exhibits  a  small  cabinet  organ^  with  one  row 
of  keys  and  an  octave  of  pedals,  and  five  stops.  It  contains 
the  two  inventions  of  this  builder,  described  on  page  115^ 
namely^  the  composition  pedals  (in  this  organ  five  in  number) 
and  the  anti-concussion  apparatus  for  steadying  the  wind. 

Mr.  Walker  exhibits  a  small  organ,  in  a  highly-ornamented 
gothic  oak  case ;  it  has  one  row  of  keys,  2^  octaves  of  pedals, 
and  nine  stops,  including  pedal-pipes.  There  are  four  com- 
position pedals  for  changing  the  stops,  and  a  coupler  to  throw 
the  pedals  on  or  off  the  manual  clavier  at  pleasure. 

Mr.  6.  M.  Holdich  exhibits  an  organ  of  three  stops,  with 
a  coupler  to  cause  each  key  to  take  down  the  octave  above 
(see  page  115,  and  also  the  description  of  the  French  organ); 
this  the  builder  calls  a  "  diaocton.^' 

Mr.  H.  Bryceson  exhibits  a  barrel  organ  of  six  stops^  with 
three  barrels,  each  playing  12  tunes. 

Mr.  T.  F.  Room,  a  manufacturer  of  metal  organ-pipes,  ex- 
hibits a  set  of  specimens  of  various  flute  and  reed-stops,  made 
in  two  different  kinds  of  metal. 

Mr.  Dawson  exhibits  a  mechanical  organ  on  a  new  con- 
struction, which  he  caUs  an  autophon,  and  for  which  he  has  a 
patent.  This  instrument  has  no  wind-chest,  valves,  or  keys, 
but  the  wind  is  conveyed  directly  from  the  bellows  to  the 
channels  of  the  sound-board  by  a  row  of  passages,  which  are 
cut  through  transversely  by  a  long  horizontal  slit,  just  large 
enough  to  admit  a  sheet  of  pasteboard.  This  pasteboard  is 
pierced  with  a  number  of  holes,  corresponding  to  the  given 
tune  to  be  played,  and  is  drawn  through  the  slit  by  rollers, 
turned  by  a  winch ;  when,  therefore,  the  holes  come  opposite 
the  passages  in  succession  they  admit  the  wind  to  the  sound- 
board, and  cause  the  corresponding  notes  to  play.  This 
instrument  might  be  called  a  jacquard  organ.  It  is  simple, 
and  does  away  with  barrels,  and  many  other  expensive  parts ; 
but  it  has  the  disadvantage  of  admitting  the  wind  gradually 
into  the  pipes,  and  cutting  it  off  gradually  from  them ;  the 
effect  of  which  is  a  disagreeable  wavering  at  the  commencement 
and  termination  of  the  note. 

A  curious  instniment  is  exhibited  in  the  north  gallery,  called 
the  enharmonic  organ.  It  is  built  by  Messrs.  Robson,  to  the 
design  of  Col.  T.  Perronet  Thompson,  M.  P.,  and  its  object  is 
to  get  rid  of  what  is  called  temperament,  and  to  give  the  power 
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of  playing  strictly  in  tune,  which  (as  is  well  known  to  those  who 
haye  studied  the  theory  of  harmonics)  cannot  be  done  accord- 
ing to  the  ordinary  duodecimal  division  of  the  octave.  At- 
tempts have  often  been  made  to  diminish  this  evil,  but  the 
present  one  is  more  comprehensive  than  any  that  have  pre- 
ceded it.  The  instrument  contains /orty-^te^o  di£ferent  sounds 
in  the  octave,  distributed  on  three  claviers,  and  music  may  be 
executed  on  it  in  a  great  variety  of  keys,  perfectly  in  tune  in 
all.  The  lower  clavier  corresponds  to  the  key  of  C,  and  the 
notes  E-flat,  E,  F,  F-sharp,  6,  A-flat,  and  A,  are  tuned  to 
form  correct  intervals  with  the  key-note.  The  other  notes, 
namely  the  major  and  minor  second,  and  the  major  and  min<Nr 
seventh,  require  each  to  be  double,  to  form  perfect  oonsonanoes 
with  the  other  notes  of  the  scale ;  for  example,  the  same  D 
which  makes  a  correct  fifth  to  Q,  will  not  form  a  correct 
fourth  to  A,  but  will  be  a  ''  comma  '^  too  sharp,  and  so  on  fcv 
the  rest.  There  are  therefore  two  finger  keys  to  each  of  these 
notes,  conveniently  placed  so  that  either  of  them  can  be  played 
at  pleasure.  The  finger  keys  of  the  clavier  are  not  coloured  in 
the  ordinary  way,  but  the  white  and  black  are  so  distributed 
that  those  of  similar  colour  will  make  concords  in  tune  with  each 
other.  The  second  clavier  is  formed  upon  the  key  of  E,  and 
the  upper  one  on  that  of  D ;  and  each  clavier  has  a  few  extra 
notes  in  addition  to  those  already  mentioned,  by  the  aid  of 
which  the  three  claviers  together  give  a  range  of  about  twenty 
keys,  in  any  of  which  music  may  be  played  without  any  im- 
perfect or  "  tempered '^  intervals  being  used.  The  oi^n  is 
tuned  by  a  "  Phonometer  or  monochord,''  acted  on  by  weight, 
and  has  an  ingenious  method  of  correction  for  changes  of 
temperature.* 
In  the  western  division  of  the  nave  stands  an  organ,  in  a 

*  A  more  detailed  descriptioii  of  this  instrament  is  oontained  in  a  pam- 
uhlet  by  Col.  Thompeoii,  published  by  Effingham  Wilson,  Boyal  Exchange. 
It  gives  much  valuable  matter  on  the  subject  of  intonation,  and  the  author 
exposes,  with  much  force  and  vivacity,  the  absurdity  of  the  common  pno- 
tice  of  blaming  nature  for  the  defects  of  the  ordinary  artificial  musioal 
scale.  The  well-known  complaint,  that  a  succession  of  twelve  perfect 
fifths  do  not  exactly  correspond  with  seven  octaves  (a  so-called  anomaly, 
which  has  seriously  been  ascribed  to  a  mysterious  exercise  of  Divine  power!) 
proves,  when  investigated,  to  be  merely  a  statement  of  a  mathematicfu 

-j     is  not  =»  f-j  ;— to  complain  of  which,  says 

Col.  Thompson,  is  just  as  reasonable  as  to  complain  that  twice  three  is  not 
five  I  ^  The  only  tenable  defence  of  our  usual  duodecimal  scale  is,  that  it 
combines  comprehensiveness  with  simplicity,  and  with  only  a  small  amount 
of  error. 

We  are  informed  that  the  subject  of  just  intonation  on  keyed  instruments 
is  at  present  exciting  much  attention  m  America. 
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gothic  onk  case^  exhibited  by  M.  Dacroquet,  of  Paris.    It 
haa  two  rows  of  keys,  and  twenty  stops,  as  follows : — 

Ortmd  Orgue  (lower  okvier). 

1.  Bourdon    Stopped  16  feet 

S.  BoBidon    Stopped  8  feet. 

3.  Kontre  Open  8  feet. 

4.  Flute Open  8  feet 

5.  Salicional  Open  8  feet 

6w  Pvestant    Open4feet 

7.  Pleinjea   Componnd  5  mnks. 

8.  Bombarde     Reed  16  feet. 

9.  Trompette     Keed  8  feet 

10.  Ouvon  Reed4feet 

BicU^  or  SweU  (upper  cUvier). 

1.  Bourdon    Stopped  8  feet 

2.  Flute  harmonique    Open  8  feet 

3.  YioUdigunba    OpenSfeet 

4.  Flute C^nSfeet 

5.  Prestant Open  4  feet 

6.  Trompette     Reed  8  feet. 

7.  HautDoiB  et  baason Reed  8  feet. 

8.  Cor  Anglais  Free  reed  8  feet 

Bodal  Olatner. 

1.  Flute Open  wood  16  feet. 

2.  Bombarde Reed  16  feet 

The  compass  of  the  two  mannal  claviers  is  from  G  to  G,  five 
octaves ;  that  of  the  pedals  from  G  to  G,  two  octaves. 

In  the  great  organ  the  following  stops  require  special 
mention.  The  bourdons  are  stopped  pipes^ — ^the  lower  part 
of  wood^  with  a  solid  plug^  but  the  upper  part  of  metal,  with 
a  tnbe  through  the  stopper;  these  pipes  oeing  in  fact  flutes 
i  eheminie.  The  montre  is  of  tin,  and,  as  its  name  implies, 
is  the  stop  to  which  the  front  pipes  of  the  case  belong.  The 
8-feetylii/e  is  a  pipe  of  new  form,  with  a  bell-shaped  top,  and 
called  flute-i^paviUon ;  the  tone  is  peculiarly  fiill  and  clear. 
Hie  salicional  is  an  open  metal  pipe  of  a  small  scale,  re- 
sembling what  in  English  organs  is  called  the  "  dulceana,'' 
The  pletTi-jeu  comprehends  the  twelfth,  fifteenth,  and  three 
ranks  above,  repetitions  of  the  fifth  and  octave :  the  French 
compound  stops  rarely  contain  the  interval  of  the  third. 

The  rMt  or  swell,  to  which  the  upper  clavier  belongs,  is 
enclosed  in  a  box,  with  Venetian  shutters  in  front.  It  contains 
several  novel  and  remarkable  solo  stops.  The  flute  harmonique 
is  composed  of  pipes  double  the  usual  length,  which  overblow, 
and  sound  their  octave  above ;  it  is  powerful,  and  gives,  when 
used  as  a  solo,  a  very  effective  imitation  of  an  orchestral  flute. 
The  viola  di  ffomba  is  an  open  metal  stop,  of  a  very  small 
scale,  much  smaller  than  the  salicional ;  it  produces  a  thin 
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reedy  tone,  approaching  that  of  stringed  instrumente,  particn- 
larly  in  its  lower  notes,  which  may  be  compared  with  those  of 
the  violoncello.  This  resemblance  is  rendered  the  more  striking^ 
as  each  note  is  preceded  by  a  harmonic  sound,  which  recalls 
the  effect  of  the  bow  in  attacking  the  string/  The  hmUbois 
and  basson  form  one  stop, — ^the  former  belonging  to  the  treble, 
the  latter  to  the  bass ;  they  are  reed-stops,  constructed  and 
voiced  in  a  peculiar  manner.  '  The  cor  Anglais  is  a  reed-stop, 
but  on  a  different  principle  to  the  ordinary  kind, — ^the  reed 
being  free  and  not  beating  against  a  fixed  surface ;  it  gives 
an  excellent  imitation  of  the  instrument  whose  name  it  bears, 
or  the  como  di  basseito.  The  free-reed  stops  have  been  lately 
extensively  introduced  into  organs  by  the  French,  but  are  not 
used  by  English  builders. 

The  reed-stops  in  this  organ  are  more  numerous  than  is 
usual  in  instruments  of  this  size.  The  reed  of  16  feet  on  the 
keys  is  very  rarely  found  in  English  organs.  All  the  reed- 
stops  in  the  great  organ  are  placed  upon  a  separate  wind- 
chest,  and  are  supplied  with  wind  at  a  higher  pressure  than 
is  used  for  the  flute-stops.  They  are  very  powerful  and 
effective,  and  give  to  the  full  organ  that  brilliant  effect  peculiar 
to  French  instruments. 

There  are  seven  mechanical  pedals.  The  first  causes  the 
keys  of  the  pedal  clavier  to  act  on  those  of  the  great  organ. 
The  second  gives  the  power  of  throwing  the  great  organ  action 
on  or  off  the  great  organ  keys ;  so  that  (supposing  the  swell 
coupled  upon  this  manual  by  pedal  No.  3)  a  sudden /or/e  or 
piano,  of  great  effect,  may  be  obtained.  The  third  pedal 
couples  the  swell  to  the  great  clavier  in  unisons ;  the  fourth 
couples  it  an  octave  above;  and  the  fifth  an  octave  below* 
The  effect  of  these  is  extraordinary ;  an  8-feet  stop  may  be 
converted  into  a  16-feet  or  a  4-feet,  at  pleasure;  and  a  great 
variety  of  effects  and  combinations  may  be  produced,  which 
otherwise  would  be  unattainable  without  increasing  almost 
indefinitely  the  size  of  the  organ.  The  sixth  pedal  brings 
the  reed-stops  upon  the  great  organ ;  and  the  seventh  opens 
the  Venetian  shutters  of  the  swell-box. 

The  most  important  feature  of  this  organ,  however,  is  the 
pneumatic  lever,  applied  here  by  its  inventor,  Mr.  Barker. 
Its  object  is  to  lighten  the  touch.  We  have  already  stated, 
that  in  large  organs  the  force  necessary  to  open  the  valves 
becomes  a  great  inconvenience,  and  many  contrivances  have 
been  devised,  tending  to  diminish  the  evil  in  a  greater  or 
less  degree ;  but  the  pneumatic  apparatus  must  be  allowed  to 
be  the  most  complete  and  effectual  of  any,  inasmuch  as  it  gets 
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oVer  the  difficulty  at  once^  by  rendaring  the  resistance  of  the 
keys  ahogether  independent  of  the  work  they  have  to  perform. 
Mr.  Barker,  after  having  tried  and  rejected  valve-modifica* 
tions  designed  with  this  end,  and  being  convinced  of  the 
inezpediency  of  restricting  the  size  of  the  openings  or  the 
pressnre  of  wind  employed,  conceived  the  bold  idea  of  over- 
coming the  heavy  resistances  by  means  of  an  auxiliary  power ^ 
which  the  keys  of  the  instrument  should  merely  have  to  put 
in  action  and  to  control.  This  power  was  compressed  air. 
In  his  first  attempts  he  adapted  to  each  note  of  the  instru- 
ment a  piston,  working  in  a  small  cylinder,  and  the  rod 
of  which  communicated  with  the  machinery  to  be  moved. 
The  key  opened  a  small  valve  and  admitted  into  the  cylinder 
air  compressed  to  a  high  pressure,  which  lifted  the  piston, 
and  thereby  opened  the  valves  of  the  sound-board.  This 
arrangement  of  the  apparatus,  however,  was  expensive  and 
unusual^  and  required  the  air  to  be  considerably  compressed ; 
the  inventor  therefore  soon  modified  it  into  a  more  simple 
shape,  and  one  more  akin  to  the  general  routine  of  organ 
manufacture.  For  the  cylinder  and  piston  he  substituted  a 
small  bellows,  which  could  easily  be  made  of  such  a  size  as 
to  give  the  requisite  power  without  an  inconvenient  pressure 
of  wind ;  and  in  this  state  the  apparatus  now  remains.  The 
key  of  the  clavier  opens  a  small  valve,  which  admits  the  com- 
pressed air,  furnished  by  bellows  for  the  purpose,  into  a  ma- 
chine precisely  similar  to  a  pair  of  ordinary  single  hearth 
bellows,  but  only  a  few  inches  long  and  broad;  the  lower 
board  of  this  is  fixed ;  the  upper  one  rises  when  the  wind  is 
admitted,  and  carries  with  it  a  rod,  communicating  with  the 
whole  of  the  valves,  couphng  movements,  &c.,  which  have  to 
be  moved,  and  which  therefore  answer  immediately  to  the 
putting  down  of  the  key :  when  the  key  is  released  from  the 
finger,  the  valve  which  admitted  the  air  is  shut  and  another 
opened,  to  aUow  of  its  escape ;  the  bellows  then  immediately 
descend.  It  is  easy  now  to  see  that  the  key  is  entirely  re- 
heved  from  the  resistance  of  the  main  valves,  couplers,  &c., 
having  merely  to  open  the  small  valve  of  the  pneumatic  appa- 
ratus j  and  this  is  so  light  as  scarcely  to  be  felt  by  the  finger. 
The  touch,  therefore,  can  be  adjusted  to  any  degree  of  elas- 
ticity convenient  to  the  player, — all  the  resistance  of  the 
machinery  beyond,  being  overcome  by  the  auxiliary  power. 
The  efiFect,  indeed,  of  this  apparatus  is  to  transfer  the  labor 
of  playing  entirely  to  the  bellows-blower,  leaving  the  organist 
at  liberty  to  exercise,  unconstrained  by  mechanical  exertion, 
his  more  intellectual  powers.     The  advantage  of  this  can  only 
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be  fally  appreciated  by  those  who  have  tofled  under  the 
fatigue  of  playing  a  large  organ  on  the  ordinary  plan.*  But, 
independently  of  thisj  it  offers  great  advantages  in  the  con- 
struction of  a  large  organ,  inasmuch  as  it  removes  all  limits 
to  the  supply  of  wind,  either  as  regards  quantity  or  pressure, 
and  gives,  without  the  slightest  addition  of  difficulty  to  the 
player,  the  power  of  adapting  couplers  and  other  mechanical 
contrivances,  which,  under  the  ordinary  system,  would  be- 
come altogether  impracticable.  The  three  couplers  already 
described  in  this  organ,  and  the  double  arrangement  of  valves 
necessary  to  admit  the  higher  pressure  of  wind  to  the  reed- 
stops,  are  instances  of  the  application  of  these  advantages* 
The  action  of  the  pneumatic  lever  is  instantaneous,  rising  and 
falling  simultaneously  with  the  motion  of  the  keys ;  and  the 
notes  may  be  repeated  with  facility.f 

The  organ  is  tuned  on  a  temperament  more  equal  than  is 
usual  in  Engird,  by  which  the  extreme  sharp  and  flat  keys 
are  rendered  better  in  tune. 

The  internal  arrangement  of  the  organ  is  somewhat  novel, 
and  contains  several  ingenious  contrivances  for  simplifying 
the  machinery,  and  rendering  all  the  parts  easilv  accessible. 

The  dimensions  of  the  organ  are  30  feet  high,  12  feet 
broad,  and  6  feet  deep.  The  claviers  are  fixed  in  a  detached 
upright  console, — the  player  sitting  with  his  back  tunied  to 
the  instrument  itself.  This  arrangement  is  frequently  adopted 
in  Roman  Catholic  countries,  for  the  sake  of  enabling  the 
organist  to  watch  the  progress  of  the  service  in  the  church, 
and  to  introduce  the  required  music  at  the  proper  times. 

*  The  organist  at  Haarlem  is  obliged  to  strip  like  a  blacksmith  for  his 
Qsaal  hour's  performance ;  and,  at  the  end  of  it,  retires  covered  with  per- 
spiration. 

f  Althoagh  the  pneumatic  lever  was  first  used  in  France,  it  is  an 
English  invention.  Mr.  Barker  is  a  native  of  Bath,  and  endeavoured,  in 
the  first  instance,  to  introduce  his  apparatus  in  England,  about  1832,  or 
the  time  when  the  large  organs  of  York  and  Birminglum  were  in  course  of 
erection.  Experience,  however,  in  large  organs,  was  then  wanting  in  this 
country,  and  his  endeavours  were  unsuccessfiil ;  he  therefore  went  to 
France,  where  the  subject  was  better  known,  and  where  the  viJue  of  the 
new  principle  was  at  once  appreciated.  It  was  introduced  by  M.  CavaiU^ 
immediately,  in  the  gre&i  organ  building  at  St.  Denis  (1841),  and  has  since 
been  appUed,  together  with  the  improvements  to  which  it  has  eiven  rise, 
in  a  considerable  number  of  lar^  instruments  in  the  principal  diurches  of 
France.  Shortly  after  the  erection  of  the  St.  Denis  organ,  Mr.  Barker  took 
the  management  of  the  business  of  Messrs.  Daublame  and  Callinet,  now 
Ducroquet,  and  has  constructed  some  of  the  largest  organs  in  France. 
Although,  therefore,  the  organ  we  are  now  describing  is  built  by  French 
enterpnze,  and  on  the  French  plan,  much  of  the  constructive  merit  it 
displays  may  be  claimed  for  England. 

it  is  right  to  state  that  there  are  other  claimants  to  the  invention  of  the 
pneumatic  lever. 
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M.  Schulze,  of  Paulinzelle^  near  Erfart^  exhibits  an  organ 
lyf  two  claviers  and  16  stops^  namely : — 

Lower  Clavier, 

1.  Bordun  Stopped  16  feet. 

2.  Principal  Open  8  feet. 

3.  Gamba  Open  8  feet. 

4.  Hohlflote  Open  wcK)d  8  feet. 

6.  Gedact  Stopped  8  feet. 

6.  Octave  Open  4  feet. 

7.  Mlxtur  Compound  5  ranks. 

8.  Clarinette ReeaSfeet. 

l^piper  Clavier. 

1.  Lieblioh  Gedact   Stopped  16  feet 

2.  Geigen  Principal Open  8  feet. 

5.  Lieblich  Gedact  Stopped        \q  f    f 

and  Flauto  traverso Open  wood  j"°  ^^^ 

4.  Geigen  Principal Open  4  feet. 

5.  Flote Open  wood  4  feet. 

Pedal  Clavier, 

1.  Sab-bass    Stopped  16  feet. 

2.  Octave-bass Open  wood  8  feet 

3.  Posaone    Seed  16  feet 

The  compass  of  each  of  the  manual  claviers  is  4^  octaves^ 
C  to  Y, — ^that  of  the  pedals  is  a  little  above  two  octaves^ 
from  C  to  D.  The  organ  to  which  the  upper  clavier  belongs 
is  not  enclosed^  and  does  not  therefore  form  what  we  should 
call  a  sfcelL 

Hie  Bordun  (bourdon)  and  Gedact  are  stopped  wood  pipes^ 
corresponding  with  our  '' stopped  diapason.'^  The  lieblich 
Gedact  is  the  same,  but  on  a  smaller  scale^  and  differently 
voiced.  The  Principal  corresponds  with  our  *'  open  diapa- 
aon/'  The  Gamba  and  Geigen  Principal  are  open  metal 
pipes,  of  a  small  scale.  The  Hohlflote  is  an  open  wood 
pipe,  peculiarly  voiced.  The  Mixtvr  consists  of  the  octave, 
twelfth,  fifteenth,  nineteenth,  and  twenty-second,  but  contains 
no  interval  of  the  third.  The  stop  marked  No.  8,  in  the  upper 
clavier,  consists  of  two  pipes ;  one  being  a  stopped  pipe,  the 
other  an  open  wood  one,  turned  and  bored  of  a  cylindrical 
form,  and  called  the^te/o  traverso  i  the  upper  part  of  this 
stop  consists  of  pipes  of  double  length,  which  overblow  and 
speak  their  octave.  The  jFVo/e,  on  the  upper  clavier,  is  the 
same  as  the  flauto  traverso.  There  are  only  two  reed-stops, 
the  Posaune  in  the  pedals,  and  the  Clarinette  in  the  great 
organ ;  they  are  free  reeds,  with  conical  tubes  made  of  zinc, 
and  covered  at  the  top  with  thin  gauze,  by  which  the  sound 
is  softened. 

There  are  two  couplers,  to  bring  the  upper  clavier  upon 
the  lower  one :  one  of  these  acts  on  the  unison  note,  the  other 
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on  the  octave  below.  The  pedals  act  on  the  great  organ^ — 
but  this  is  done  by  an  internal  movement^  without  pulling  the 
keys  down ; — a  great  convenience,  as  it  does  not  interfere 
with  the  hands. 

The  pedal  clavier  is  constructed  in  a  novel  manner.  In- 
stead of  lying  in  a  horizontal  plane,  parallel  to  the  floor,  as  is 
the  customary  plan,  in  this  instrument  the  keys  are  disposed 
in  the  form  of  a  curve,  concave  upwards ;  so  that  the  notes  at 
the  extreme  right  and  left  of  the  clavier,  stand  higher  than 
those  in  the  middle :  the  object  of  this  is  to  render  these  ex- 
tremes more  conveniently  accessible  to  the  feet,  so  that  they 
may  be  played  with  less  exertion  and  derangement  of  the 
body,  than  in  the  ordinary  plan.  The  pedal  keys  are  further 
apart,  and  broader  on  the  face,  than  in  English  organs :  their 
distance,  from  centre  to  centre,  is  3^  inches,  and  they  are 
nearly  an  inch  broad ;  whereas,  in  England,  they  are  usually 
made  only  about  2^  inches  apart,  and  half  an  inch  broad. 
The  larger  dimensions  are  common  in  Germany. 

The  bellows  are  two  in  number,  and  of  the  single  construc- 
tion, each  consisting  of  an  upper  and  lower  board,  connected 
together  with  leather  sides,  similar  to  a  pair  of  domestic  bel- 
lows, but  much  larger,  and  provided  with  valves  at  the  points 
of  exit  as  well  as  entrance  of  the  air.  The  lower  bc^rd  is 
fixed,  and  to  the  upper  one  is  attached  a  lever,  by  which  the 
bellows  are  raised  and  caused  to  draw  in  air  from  the  atmo- 
sphere ;  when  the  lever  is  free,  the  weight  on  the  upper  board 
of  the  bellows  forces  the  air  into  the  wind-chests  of  the  oi^an. 
The  ends  of  the  two  levers  project  from  the  frame  of  the 
organ,  at  a  short  distance  apart,  and  the  blower  moves  them, 
not  by  manual  labor,  as  with  us,  but  by  stepping  upon  them, 
and  allowing  the  weight  of  his  body  to  bring  them  down,  and 
so  raise  the  bellows.  They  are  moved  alternately,  so  that 
while  one  bellows  is  being  filled,  the  other  may  dwaya  be 
affording  its  supply.  This  mode  of  blowing  (somewhat  re- 
sembling the  working  of  a  tread-mill)  is  common  in  Germany. 

Most  of  the  stops  of  this  organ  are  particularly  powerful; 
they  are  given  more  wind  than  in  our  organs,  not  by  the 
pressure  being  greater  in  the  wind-chest  (for  this  is  only  8 
inches),  but  owing  to  the  apertures  at  the  foot  and  mouth  of 
the  pipe  being  much  larger,  and  allowing  the  wind  to  pass 
through  more  freely,  which,  the  pipes  being  voiced  accordingly, 
produces  a  louder  quality  of  tone. 

Organs  are  built  in  great  numbers  in  Germany,  and  are 
made  very  cheaply.  This  one  is  an  example, — the  value  of  it 
being  estimated  at  only  about  1400  thalers,  or  £210  sterlbg. 
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Messrs.  A.  and  M.  Dacci,  organ-builders^  of  Florence,  send 
to  the  Exhibition  two  instraments^  possessing  considerable 
novelty. 

The  first  is  an  organ^  the  peculiarity  of  which  is  its  small 
size  in  proportion  to  its  contents.  It  has  six  stops  through-* 
out  the  usual  compass  of  4^  octaves  on  the  keys,  and  an 
octave  of  notes  extending  down  to  16-feet  C  on  the  pedals, 
and  yet  the  dimensions  of  the  instrument  are  only  5  feet 
6  inches  high,  3  feet  6  inches  wide,  and  1  foot  11  inches  deep. 
The  stops  are, — 

1.  Unison  or  8  feet  open  (the  Ipwer  part  stopped). 

2.  Octave  or  4  feet. 

3.  Fifteenth. 

4.  Nineteenth. 

6.  Twenty-second. 

6.  Unison  or  8  feet  reed  stop,  or  trumpet. 

TTke  pipes  of  all  these  stops  are  very  ingeniously  formed 
and  arranged,  so  as  to  occupy  the  least  possible  space,  and, 
at  the  same  time,  to  be  accessible  for  tuning.  The  pipes  are 
fixed  in  their  places  by  springs,  so  that  the  instrument  may 
be  transported  entire,  from  place  to  place,  without  danger  of 
derangement.  The  bellows  possess  a  novelty  in  that  the 
feeder  (consisting  of  a  moveable  board  between  two  fixed 
ones)  is  double-acting,  supplying  wind  both  by  its  upward 
and  downward  motion. 

The  principal  novelty,  however,  is  in  the  pedal  notes,  which, 
although  12  in  number,  beginning  with  16-feet  G,  are  all 
produced  from  one  pipe,  about  4  feet  long,  contained  in  the 
stool  on  which  the  organist  sits.  Messrs.  Ducci  have,  in  the  first 
place,  found  a  means  of  so  varying  the  proportions  and  make, 
as  to  cause  a  stopped  pipe,  of  4  feet  long,  to  sound  a  16-feet 
note,  of  8  feet  a  32-feet  note,  of  2  feet  an  8-feet  note,  and  so 
on;  and,  secondly,  they  have  made  the  same  pipe  speak  ^dif- 
ferent notes,  by  opening  holes,  situated  at  certain  distances  in 
one  of  its  sides,  on  the  principle  of  the  flute  and  other  or- 
chestral wind  instruments.  By  applying  therefore  the  pedal 
keys  to  move  valves  covering  these  holes,  the  whole  range  of 
an  octave  of  pedal  notes  is  produced  by  a  simple  and  inex- 
pensive means ;  which,  if  perfected  and  extended,  would  cer- 
tainly bring  about  a  revolution  in  organ  building.  A  great 
advantage,  independent  of  the  portability  and  cheapness,  is 
stated  to  be,  that  the  pipe,  being  of  so  much  smaller  a  size 
than  usual,  consumes  much  less  wind. 

Messrs.  Ducci  have  also  applied  this  principle  to  the  con- 
struction of  a  separate  instrument,  which  they  term  the  bariS" 
tote,  and  which  is  intended  to  give  grave  tones  in  an  orchestra. 
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It  consists  of  three  or  four  pipes^  of  the  constmctioii  abore 
described^  with  keys  attached  to  open  the  holes  in  the  aides. 
A  bellows^  worked  by  the  feet  or  by  a  separate  blower,  for* 
nishes  the  whole  with  wind.  The  compass  is  about  two 
octaves,  commencing,  in  one  instrument,  with  the  G,  in  another 
with  the  E  flat,  above  32-feet  C.  The  wood  sides  of  the  pipe 
are  so  formed  as  to  vibrate  with  the  air,  giving  a  powerful 
reedy  reinforcement  to  the  tone ;  which,  however,  can  be  varied 
in  intensity,  or  stopped  altogether,  by  means  of  a  regulating 
screw.  The  size  of  the  pipe  giving,  when  entirely  closed,  the 
note  C  sharp  of  16  feet, — is  4  feet  long,  7  inches  broad  on  the 
side  where  the  mouth  and  the  openings  are  placed,  and  20 
inches  deep.  Probably  it  is  this  great  pro|X>rtional  depth  that 
gives  the  increased  gravity  of  the  tone.  This  instrument  has 
received  high  praise  from  Rossini  and  other  celebrated  mu- 
sicians. 


AGBICULTURAL   IMPLEMENTS. 

Agriculture,  although  an  occupation  which  early  taxed  the 
industry  of  mankind,  and  one  that,  with  a  few  unimportant 
exceptions,  has  been  generally  esteemed  as  an  honorable  par- 
suit,  has,  nevertheless,  received  little  assistance  from  the 
sciences,  until  within  a  comparatively  recent  period.  True  it 
is  that  Mechanics  early  lent  her  aid  to  its  advancement ;  but 
the  appliances  were,  until  our  own  times,  of  a  most  primitive 
character,  and  perhaps,  with  the  single  exception  of  the  plough, 
we  are  indebted*  for  none  of  our  agricultural  implements  to 
the  ancients.  This  implement  being  at  once  the  most  ancient, 
as  respects  its  origin,  and  the  most  important  in  its  results, 
will  first  claim  our  attention  in  reviewing  the  agricultural  de- 
partment of  the  Great  Exhibition. 

The  earliest  attempts  to  prepare  the  ground  for  the  reception 
of  seed  probably  consisted  in  raising  and  disintegrating  the 
surface  of  the  soil,  by  means  of  pointed  instruments  or  picks,' 
made  of  hard  wood ;  for,  even  at  the  present  day,  we  find  that 
this  practice  prevails  among  some  of  the  least  civilized  of  the 
inhabitants  of  the  world.  But  the  laborious  nature  of  this 
operation  must  have  soon  induced  the  cultivators  of  the  ground 
to  devise  a  more  expeditious  and  effectual  way  of  breaking  up 
the  surface  of  the  soil,  and  thereby  abridge  their  labor ;  for  we 
have  good  reason  to  suppose  that,  at  a  very  early  period,  an 
implement,  closely  resembling  the  modem  plough  in  the  prin- 
ciple of  its  operation,  was  employed  for  tins  purpose. 


AgricuUural  Implements.  211 

The  invention  of  the  plough  has  been  attributed  to  Tubal 
Cain,  the  first  worker  in  brass  and  iron.  This  worthy  ante- 
diluvian, as  tradition  informs  us^  first  directed  his  attention  to 
the  making  of  swords  and  spears  from  iron ;  but  finding  that^ 
instead  of  being  used  as  weapons  of  defence  against  wild  beasts^ 
they  were  employed  by  men  to  destroy  their  fellows,  he  sought 
a  new  field  for  the  application  of  his  skill,  and  found  it  in  this 
branch  of  the  peaceful  arts.  But  be  this  as  it  may,  there  is 
no  doubt  that  the  plough  is  an  implement  that  was  used  in 
the  most  remote  ages,  as  we  find  that  Moses  prohibits  the 
Israelites  from  yoking  together  an  ox  and  an  ass,  to  draw  a 
plough ;  thereby  clearly  shewing  that  ploughs,  or  implements 
for  turning  up  the  soil,  and  drawn  by  beasts  of  draught,  were 
in  general  use  in  his  days; — in  fact,  among  the  imperishable 
monuments  of  Egypt,  several  representations  of  this  imple- 
ment have  been  noticed. 

The  oldest  form  of  the  plough  which  we  have  on  record 
greatly  resembles  the  pick  already  alluded  to,  and  which,  being 
attached  to  a  beam,  and  having  a  handle  to  guide  it,  could  be 
drawn  along  by  men  or  beasts,  and  made  to  cut  up  the  sur- 
face of  the  ground.  The  light  Hindoo  plough  now  in  use  in 
many  parts  of  India,  of  which  there  are  models  and  working 
specimens  in  the  Indian  department  of  the  Exhibition,  seems 
to  differ  but  little  from  this  old  model. 

With  the  exception  of  the  rude  forms  sculptured  on  the 
monuments  of  ancient  Egypt,  we  have  no  very  clear  notion  of 
the  precise  form  of  the  plough  as  used  in  very  early  times; 
bat  the  records  which  have  come  down  to  us  from  the  Greeks 
and  Romans,  contain,  not  only  pictorial  representations  of  the 
ploughs  which  they  employed,  but  also  accurate  verbal  de- 
scriptions of  the  construction  and  method  of  using  their  various 
implements  of  husbandry.  An  inquiry  in  this  direction  would 
not  be  without  its  interest,  but  we  must  confine  ourselves  to 
the  more  practical  view  of  the  subject. 

The  modem  English  plough,  in  its  most  simple  form,  may  be 
thus  described.  A  strong  bar  of  wood  or  iron,  termed  the 
**  beam  ^'  is  affixed  to  an  iron  frame,  generally  known  as  the 
"body^^;  and  at  the  bottom  of  the  body  is  the  "sole"  or  "sole- 
plate/'  which  slides  along  the  ground,  and  bears  the  principal 
part  of  the  weight  of  the  plough.  At  the  front  of  the  body, 
and  at  the  lower  part  thereof,  there  is  a  projecting  piece,  called 
a  "nose''  or  "spit,''  that  tits  into  a  recess  in  the  back  of  a 
horizontal  cutter,  called  the  "  share," — the  office  of  which  is 
to  enter  and  break  up  the  soil.  Behind  the  share,  there  is 
affixed  to  the  body^  on  the  right  hand  or  off-side  of  the  plough. 
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a  bent  iron  plate,  termed  the  "mould-board/*  "tnm -farrow/' 
or  "  breast/^  whose  duty  is  to  turn  over  and  deposit  at  tha 
side  of  the  plough  the  "  furrow-slice  '^  or  earth  displaced  by 
the  share.  On  the  left  hand,  or  near  side,  the  plough  carries 
what  is  termed  a  "  land-side  plate,^'  which  extends  upwards 
from  the  sole-plate,  and  moves  in  contact  with  the  unploughed 
land :  hence  the  term  "  land-side/'  At  the  front  end  of  the 
beam  is  an  apparatus  termed  the  "  bridle "  or  "  hake,''  to 
whicli  the  horses  are  yoked,  and  whereby  the  line  of  draught 
can  be  altered  as  required.  The  plough  is  guided  by  handlea 
or  "  stilts,^'  which  are  long  bars,  branching  from  and  fomiing 
a  forked  continuation  of  the  hind  end  of  the  beam ;  or  elaa 
one  of  such  bars  is  affixed  to  the  beam  and  the  other  is  fas- 
tened to  the  frame  or  body  of  the  plough.  Projecting  down- 
wards from  the  plough-beam,  is  an  instrument  termed  the 
"  coulter,''  fixed  in  an  inclined  position,  in  a  vertical  plane,  a 
small  distance  ahead  of  the  share ; — its  office  being  to  sever,  by 
a  vertical  cut,  the  strip  of  earth  that  is  to  be  cut  horizontally 
by  the  share  and  turned  over  by  the  mould-board.  When 
ploughing  ley  ground  and  stubbles,  another  coulter,  termed 
a  "  skim  coulter,"  is  attached  to  the  beam,  a  few  inches  in 
advance  of  the  common  straight  coulter.  It  may  be  described 
as  consisting  of  a  miniature  share  and  mould-board,  affixed  to 
the  lower  end  of  a  straight  stem,  which  is  connected  to  the 
beam  in  such  manner  as  to  admit  of  its  being  readily  adjusted 
to  the  requisite  depth.  It  cuts  and  turns  into  the  furrow  the 
herbage  and  rubbish  upon  the  surface,  which  are  then  buried 
by  the  turning  over  of  the  furrow-slice  by  the  mould- board  or 
breast  of  the  plough,  leaving  the  land  perfectly  clean  in  ap- 
pearance :  the  vegetable  matter,  by  being  thus  buried,  will, 
instead  of  living  upon  the  soil  and  impoverishing  it,  decom- 
pose, and  add  to  its  richness.  Another  addition  to  the 
plough  is  the  '^  drag-chain,"  which  is  simply  a  weighted  chain, 
hooked  to  the  side  of  the  beam  or  to  the  straight  coulter :  it 
is  drawn  along  the  land  on  the  off  or  right-hand  side  of  the 
plough,  and  serves  to  pull  the  long  manure,  grass,  &c.,  into 
the  furrow,  that  it  may  be  completely  covered  by  the  furrow- 
slice. 

Ploughs  of  the  above  construction  are  called  "swing 
ploughs."  They  are  converted  into  "  wheel  ploughs  "  by  the 
addition  to  the  fore  end  of  the  beam  of  a  small  wheel,  to  travel 
upon  the  unploughed  laud  at  the  near  side  of  the  plough,  or 
by  the  addition  of  two  wheels,  a  large  and  a  small  one, — the 
former  to  run  in  the  furrow  and  the  latter  upon  the  ua- 
ploughed  laud.     Swing  ploughs  are  cheaper  and  less  complin 
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eated  tHan  wheel  ploughs^  require  less  power  to  draw  them, 
and  in  the  hands  of  an  experienced  ploughman  will  generally 
perform  better  work  than  wheel  ploughs ;  but,  on  the  X)ther 
handy  the  latter  may  be  used  by  inexperienced  men  or  boys, 
for  the  wheels  serve  as  gauges  to  regulate  the  width  and  depth 
of  the  furrow-slice. 

It  appears,  from  ancient  authors,  that  the  Romans  used 
ploughs  with  and  without  mould-boards,  with  and  without 
coulters,  with  and  without  wheels,  with  broad  and  narrow- 
pointed  shares,  and  also  with  shares,  not  only  with  sharp  sides 
and  points,  but  with  high  raised  cutting  edges  in  front :  these 
were  generally  drawn  by  a  pair  of  oxen,  guided  by  the  plough- 
man, without  the  aid  of  a  driver. 

The  ploughs  in  use  in  different  countries  in  Europe  hare 
undergone  but  little  change  for  many  centuries ;  and  it  is 
only  lately  that  any  attempt  has  been  made  to  construct  this 
implement  upon  scientific  principles.  There  are  now,  how. 
ever,  a  great  variety  of  ploughs  in  use ;  and  it  may  not  be 
amisa  to  shortly  state  their  peculiarities. 

These  may  be  best  classified  according  to  their  uses : — 1st. 
Those  which  cut  and  turn  over  the  soil  in  continuous  slices, 
and  thereby  prepare  the  ground  for  receiving  the  seed :  in  this 
dass  are  included  the  ''common  or  furrow-plough '^  (that  just 
described),  the  "  one-way,  turn-over,  or  turn-wrest  ploughs,'* 
as  well  as  those  for  forming  two  or  more  furrows  at  the  same 
time,  and,  lastly,  ''  deep  soil  ploughs  ;^'  but,  as  the  latter  are 
generally  used  for  trenches,  we  shall  treat  of  them  in  con- 
nection with  trench-ploughs.  2nd.  ''Moulding  or  double- 
torn,  ridge,  and  universal  ploughs,*'  employed  for  forming 
ridges  for  turnips  and  other  roots,  setting  out  lands  for  com- 
mon ploughing,  opening  surface  drains  (or  as  it  is  commonly 
termed  "striking  water  furrows'*),  and  moulding  or  earthing- 
up  root-crops  and  peas  or  beans.  3rd.  "  Surface,  skim,  or 
paring  ploughs,"  used  for  cleaning  and  pulverizing  the  surface 
of  the  soil,  without  turning  in  the  weeds ;  also  for  paring 
grass-land  preparatory  to  burning,  &c. :  with  these  may  be 
classed  the  "  broad-share,  scarifier,  and  subsoil  ploughs,"  which 
not  only  perform  the  work  of  skim  or  paring  ploughs  and 
scarifiers,  but  are  also  suitable  for  subsoiUng,  and  therefore 
form  a  connecting  link  betwixt  this  and  the  next  class.  4th. 
"  Subsoil  ploughs,"  which,  as  their  name  indicates,  penetrate 
deeper  than  the  common  plough,  and  throw  up  the  subsoil  to 
the  surface.  And,  5th.  Ploughs  for  forming  channels,  to 
earry  off  the  water  and  drain  the  land :  this  class  includes 
the  "deep  soil  ploughs,"  "trenching  ploughs,^*  and  "drain 
ploughs." 


214  Industrial  ExhibUion. 

We  shall  commence  our  review  of  the  agricultural  imple- 
ments contained  in  the  Exhibition,  by  an  examination  of  the 
swing  and  wheel  ploughs,  and  shall  then  proceed  to  notice 
the  other  constructions  of  ploughs  under  the  classified  heads 
above  enumerated.     The  swing  and  wheel  ploughs  in  the  Ex- 
hibition are  exceedingly  numerous.     Of  these  the  two-whed 
plough  of  Mr.  W.  Busby,  of  Ncwton-le- Willows,  Yorkshire, 
seems  to  claim  precedence ;  as  it  is  one  of  the  implements  in- 
cluded in  the  award  of  the  Jurors,  by  >^hich  he  has  become 
entitled  to  the  great  medal.     This   plough  also  obtained  a 
prize  at  York  in  1849;  at  Leeds  in  1849;  atid  at  Thirsk  in 
1850.     The  Report  of  the  Royal  Agricultural  Society  states, 
that  it  was  tried   on   strong  land   with   twenty-one   other 
ploughs, — some  with  two  wheels,  some  with  one,  and  others 
working  as  swing  ploughs.     That  it  worked  9  inches  deep, 
with  a  13-inch  furrow-slice — four  horses  drawing  it  in  good 
style;  whilst  other  ploughs,  which  were  neither  working  so  deep 
nor  forming  so  wide  a  furrow  by  one  or  two  inches,  were  with 
difficulty  drawn  at  all  by  the  same  number  of  horses.     It  cut 
the  land-side  clean,  made  a  level  sole,  kept  the  furrow  more 
together,  and  turned  it  in  better  style  than  any  other  in  the 
field.     The  plough  is  of  iron ;  at  about  the  middle  of  the 
length  of  the  beam,  a  rod,  which  carries  the  draught-hook  at  its 
forward  end,  is  attached;  and  it  is  supported  in  front  by  passLo^ 
through  an  eye  in  the  bottom  of  an  upright  rod,  which  extends 
upwards  through  a  socket  at  the  fore  end  of  the  beam,  and 
is  retained  at  the  desired  height  by  a  set  screw.     The  share 
fits  on  to  the  end  of  an  inclined  lever,  which  is  supported  at 
the  upper  part  by  a  screw-bolt,  projecting  from  the  frame  or 
body  of  the  plough,  and  is  adjusted  (so  as  to  bring  the  point 
of  the  share  nearer  to  or  further  from  the  land-side)  by  turn* 
ing  two  nuts  upon  the  screw-bolt,  one  at  either  side  of  the 
lever.     The  share  is  retained  upon  the  end  of  the  lever  by  a 
hooked  rod,  the  hooked  end  of  which  is  inserted  into  a  hole  in 
the  share,  and  the  other  end  (which  is  screwed)  passes  through 
a  hole  in  the  hind  end  of  the  lever,  and  is  furnished  with  nuts, 
for  drawing  the  share  tighUy  into  its  place. — This  plan  of  se- 
curing the  share  (which  is  pretty  generally  adopted  by  imple- 
ment-makers) possesses  a  decided  advantage  over  the  old 
plan  of  driving  a  peg  through  a  hole  in  the  share  into  a 
corresponding  hole  in  the   nose  of  the  plough-frame ;   as 
there  is  no  danger  of  the  share  coming  oflt  when  the  plough 
is  at  work,  and  yet  the  share  may  be  readily  removed,  if 
required.      Mr.  Busby's  plough  has  the  ordinary  coulteijr} 
skun  coulter,  and  drag-chain  appended  to  it :  the  coulter  is 
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Ctaried  by  a  square  iron  frame,  which  embraces  the  beam, 
and  is  fixed  therein  by  a  set-screw;  the  skim  coulter  is  se* 
cured  by  its  stem  passing  through  two  openings  in  the  ends 
ci  a  small  iron  clfunp  or  staple,  which  fits  on  to  the  beam^ 
and  is  fixed  by  a  screw;  and  the  drag-chain  is  fastened  to 
the  side  of  the  beam,  and  provided  with  stay-chains  to  keep 
it  to  its  work. 

Two  iron  ploughs,  exhibited  by  Messrs.  J.  and  F.  Howard, 
of  Bedford,  are  included  in  the  award  to  them  of  an  Exhibi- 
tion prize  medal.  These  ploughs  are  designed  to  be  worked 
by  two  horses  and  four  horses  respectively,  and  are  dis- 
tmguished  by  the  marks  X  and  XX.  ^^7  are  constructed 
upon  the  same  improved  plan;  but  the  XX  plough  is  of 
somewhat  larger  dimensions  than  the  other,  and  is  intended 
for  stronger  land  and  deeper  ploughing.  The  improvements 
conaiat  chiefly  in  giving  the  ploughs  more  equable  propor- 
tions, and  in  forming  the  mould-board  or  breast  of  a  peculiar 
taper  and  regular  curve :  by  which  means,  the  furrow-shce  is 
made  to  travel  at  a  uniform  rate  from  the  time  when  it  is 
first  cut  until  it  is  left  in  its  final  position ;  the  power  re-* 
quired  to  work  the  implement  is  considerably  reduced;  and 
the  furrows  are  laid  more  evenly,  and  in  the  best  form  for 
the  reception  of  the  seed.  The  share  is  affixed  to  a  lever 
neck  of  wrought-iron,  the  raising  or  lowering  of  which  gives 
file  point  greater  or  less  pitch  or  inclination  as  the  share 
wears,  or  as  the  state  of  the  land  may  require ;  and  the  lever 
neck  is,  by  a  patented  improvement,  tightened  at  the  end, 
instead  of  by  a  bolt  through  the  side.  When  raised  or 
lowered,  it  is  secured  in  a  series  of  grooves ;  and  the  centre 
pin,  upon  which  the  lever  works,  is  fixed  to  the  neck,  and 
takes  its  bearing  close  to  the  head  or  socket  of  the  share,  so 
that  the  top  of  the  share  is  not  raised  above  or  depressed  be- 
low the  front  of  the  mould-board  or  breast  when  moved  into 
the  higher  or  lower  grooves.  The  draught-chain  consists  of 
two  link-rods,  connected  together  by  a  ring  or  link;  the 
hindmost  rod  is  secured  to  the  beam  just  above  the  ^'  throat " 
of  the  plough ;  and  the  foremost  rod,  to  which  the  horses 
are  yoked,  is  supported  by  a  small  upright  rod  from  the  fore 
end  of  the  beam,  as  in  Busby's  plough :  when  ploughing 
stubbles,  the  hinder  part  of  the  draught-chain  may  be  re- 
moved, and  the  other  part  fastened  to  the  beam  at  the  middle 
of  its  length.  The  axles  of  the  wheels  are  made  upon  a  new 
plan,  so  uiat  no  grit  can  enter,  nor  any  oil  or  grease  escape ; 
and  the  upright  bars  that  carry  such  axles  are  attached  to  the 
beam  by  holdfasts  (or  rods  having  an  eye  at  the  end  to  re- 
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ceive  sadi  bm),  the  stovui  of  whidi  sKde  heriiontally  throiii^ 
epenings  in  the  beam,  and  are  fixed  by  set-ecrewB  when  the 
wheeb  have  been  adjusted  to  Ihe  denied  width. 

Messra.  Hensman  and  Son,  of  Castle  Works,  Wobnm, 
have  also  obtained  a  priie  medal  for  a  firar-horae  plou^  for 
deep  plooghing.  The  prineipal  wearing  parts  of  the  plon^ 
are  made  of  cast-iron,  and  the  beam,  handles,  fce.,  are  of 
wrought-iron.  The  mould-board  appeaxa  to  be  of  a  svitabk 
shi^  to  equalise  the  pressoie  from  the  point  to  the  hinder^ 
most  end,  and  to  tun  the  fiinrow-shce  without  breakiag  it* 
The  draught-chain  is  eomposed  of  two  link-rods ;  it  is  hat^ 
ened  to  the  throat  of  the  plough;  and  is  suppoited  by  a 
suspension  link  from  the  bc«m,  in  advance  of  the  oidksvy 
eoolter,  in  addition  to  passing  through  the  eye  of  the  rod  ai 
the  fore  end  of  the  beam.  The  coulter  i»  attached  to  the 
beam  by  an  apparatus,  patented  by  Mr.  W.  H^isman,  i^ch 
enables  the  plotighman  to  alter  at  pleasure  the  inclination  of 
the  eouher  to  or  from  the  land-side  of  the  ftirrow,  and  to  ov 
from  the  fore  end  of  the  beam.  The  round  stem  of  the 
coulter  is  introduced  through  the  eyes  of  two  eye-bolta^ 
which  pass  through  a  metal  plate  at  the  side  of  tm  bean^ 
and  each  receive  a  screw-nut,  by  screwing  up  which,  the 
stem  of  the  coulter  is  drawn  against  a  rounded  bead  or  pro- 
jection upon  the  piate;  and,  by  screwing  up  one  nut  oiore 
than  the  other,  the  point  of  the  coulter  wUl  be  inclined  nearer 
to  or  further  from  the  land-side.  The  lowest  ^e-bolt  passes 
through  the  beam,  and  serves  as  an  asds  on  which  the  plate 
can  turn,  in  order  to  move  the  point  of  theoouker  to  orfrtmi 
the  fore  end  of  the  beam ;  and  to  the  front  end  of  the  plate 
is  jointed  a  screw,  which  passes  upwards  through  a  fixed  eye* 
piece  at  the  side  of  the  beam,  and  receives  a  nut,  by  tunmiig 
which  the  end  al  the  plate  is  raised  or  lowered,  and  the 
inchnation  of  the  coulter  a^usted.  The  skim  coulter  is 
connected  to  the  beam  by  a  similar  arrangonent,  except  that 
only  one  eye-rod  is  used  to  receive  the  stem  of  the  coulter. 

A  prise  medal  has  also  been  awarded  by  the  Jury  to  Mn 
W.  Ball,  of  Rothwdl,  Northamptonshire,  for  an  iron  two-horse 
plough.  This  implement  does  not  present  any  peculiar  features 
of  novelty  in  its  construction ;  but  it  bears  evidence  of  atten- 
tion having  been  paid  to  the  lelative  proportions  of  the  various 
parts,  the  curvature  of  the  mould-board,  ftc.  It  is  named 
the  ^'  criterion  plough,'^  and  obtained  a  prise  of  £5,  in  1849^ 
and  another  of  £7,  in  1860,  from  the  Royal  Agricultural 
Society  of  England. 
•    Messrs.  Ransomes  and  May,  of  Ipswich,  exhibit  a  larger 
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eoUeetion  of  ontinary^  or  farrow  ploughs  than  any  other  finn» 
The  one  moat  deserving  of  notice  is  the  prise  plough,  marked 
T.  L.  It  is  an  iron  plough, — the  beam  being  made  upon  the 
"  trass  principle/^  It  conosts  of  two  bars  of  iron,  welded  or 
united  together  at  the  fore  end  of  the  beam,  and  bolted  at  the 
hind  end  to  the  frame  or  body  of  the  plough ;  the  intermcN 
diate  portions  of  the  bars  diverge  from  each  other^  and  render 
tile  beam  wider  at  such  part ;  and  these  portions  are  kept  ai 
the  required  distance  asunder  bv  hollow  iron  distance-pieces 
or  struts,  through  which  screw-bolts  eactend,  and,  by  the  aid 
of  nuts,  bind  the  whole  securely  together,**«*thus  forming  a 
li^t  beam,  possessing  great  lateral  strength.  The  share  is 
earned  by  an  adjustable  nose*piece  or  lever,  the  forward  end 
of  which  lies  in  a  flat  position  at  the  front  of  the  sole^platei 
and  from  this  point  the  lever  gradually  rises,  until  it  reaches 
the  back  part  of  the  frame  or  body,  beneath  the  beam.  The 
lever  is  mounted,  just  behind  its  nose,  upon  a  horizontal 
•entre  pin,  on  which  it  is  capable  of  moving  up  and  down  (to 
ndfie  and  depress  the  point  of  the  share),  and  likewise  of 
riiding  sideways  (to  move  the  point  to  or  from  the  land-side) } 
and  it  is  fixed  in  any  desired  position  by  means  of  a  screw- 
bolt,  which  passes  through  a  slot  or  opening  in  the  frame  and 
through  the  lever,  and  is  caused  to  hold  the  two  firmly  toge- 
thor  by  binding  nuts, — ^two  of  which  embrace  the  lever,  and« 
by  shifting,  allow  of  its  adjustment  laterally,  while  a  thira 
with  the  bolt-head  firmly  grasps  the  frame.  The  coulter  is 
attached  to  the  beam,  between  the  two  side  bars  of  the  sam^ 
by  means  of  a  lever,  which  is  capable  of  turning  upon  a  rod 
or  axis  at  the  hind  end  thereof;  to  the  back  part  of  the  lever 
the  stem  ot  the  coulter  is  secured  bv  eye-bolts,  which  ejctend 
through  dots  (elongated  to  admit  of  the  coulter  being  shifted 
sideways),  and  are  drawn  tight  by  nuts ;  and  the  fore  end  of 
the  lever  is  fixed  by  screwing  up  a  nut  upon  a  screw-rod  that 
extends  through  a  slot  in  that  end  of  the  lever,--^the  slot  being 
elongated  to  admit  of  the  end  of  the  lever  being  raised  or 
lowered  to  alter  the  inclination  of  the  coulter.  The  other 
ploughs  exhibited  by  the  same  firm  contain  some  or  all  of  the 
above-described  improvements. 

Mr.  Bentall,  of  Heybridge,  Essex,  exhibits  a  two-horse 
plough,  marked  N.  6.  U.,  which  is  of  the  same  outward  form 
as  the  old  Groldkanger  or  Essex  plough,  but  difl^rs  from  it  in 
its  internal  construction.  The  mould-board  is  made  in  two 
pieces,  so  that  the  front  part  can  be  readily  replaced,  if  it  is 
worn  through  before  the  other  part.  The  pad  is  dispensed 
with  in  this  plough*    The  share  is  fixed  on  the  lower  end  of 
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a  lever,  the  upper  end  of  which  is  attached  to  a  screw-bolt,' 
that  passes  through  an  eye  upon  the  fore  part  of  the  frame  or 
body,  and  receives  a  couple  of  nuts,  one  above  and  the  other 
below  the  eye ;  and  by  screwing  these  nuts,  the  end  of  the 
lever  can  be  moved,  so  as  to  elevate  or  depress  the  point  of  the 
share  to  the  desired  extent. 

Messrs.  Oarrett  and  Son,  of  Leiston  Works,  Saxmundham, 
Suffolk,  exhibit  a  couple  of  ploughs,  made  after  the  modd  of 
the  Northampton  plough,  and  having  wrought-iron  beams  and 
handles,  cast-iron  bodies,  and  case-hardened  shares,  lie 
coulter  is  connected  to  the  beam  by  its  stem  being  inserted 
into  an  eye  at  the  end  of  a  screw-bolt,  which  extends  through 
a  metal  plate  and  through  the  beam,  and  is  secured  by  a  nut. 
The  hole  in  the  beam  is  cylindrical,  to  admit  of  the  bolt  turn- 
ing therein ;  but  the  hole  in  the  metal  plate  is  square-sided, 
as  is  also  the  portion  of  the  boh  that  fits  therein,  so  that 
when  the  plate  is  turned  the  bolt  will  turn  also.  A  screw 
extends  through  a  nut  at  the  side  of  the  beam,  and  bearf 
upon  a  tail-piece  that  projects  from  the  plate;  so  that  by 
turning  such  screw  the  position  of  the  plate,  and  consequently 
the  inclination  of  the  coulter,  may  be  adjusted.  The  position 
of  the  point  of  the  ooalter,  with  regard  to  the  land-side,  is 
regulated  by  inserting  wedges  between  the  plate  and  the 
beam. 

Messrs.  Barrett,  Exall,  and  Andrews,  of  Katesgrove  Works^ 
Beading,  Berkshire,  exhibit  a  very  good  iron  two-wheel  plough. 
Amongst  their  ploughs  they  also  have  a  two-wheel  Berkshire 
plough,  with  high  gallows.  The  gallows  consists  of  a  light 
iron  bar,  bent  in  the  form  of  a  long  horse-shoe ;  it  is  fixed  by 
the  two  ends  to  a  small  iron  carriage,  which  is  supported  by 
the  two  guide-wheels  of  the  plough ;  and  at  the  upper  part 
of  the  gsdlows  is  an  iron  ring-piece,  which  receives  the  fore 
end  of  the  beam,  and  is  attached  to  the  gallows  et  any  de- 
sired height,  by  inserting  pins  through  it  into  holes  in  the 
sides  of  the  gallows,  llbe  arched  top  of  the  gallows  is  con- 
nected with  the  beam  by  a  small  chain ;  and  the  carriage  is 
connected  by  a  draught-chain  with  a  hooked  draught-rod, 
affixed  to  the  body  of  the  plough  at  the  throat. 

Messrs.  Deane,  Dray,  and  Deane,  of  Swan-lane,  Upper 
Thames-street,  exhibit  one  of  Howard's  J.  K.  ploughs,  pro- 
vided with  a  lever  movement,  to  regulate  the  height  at  which 
the  fore  end  of  the  beam  is  supported  by  the  guide-wheels. 
The  upright  rods  that  carry  the  axles  of  the  wheels  slide 
through  sockets  or  staples  affixed  to  the  beam,  and  are 
connected  at  the  upper  ends  by  a  cross-piece,  to  which  is 
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ftstened  tlie  end  of  a  lever  that  extends  backwards  to  the 
ploughman,  and  moves  upon  a  fulcrum  just  before  the  coulter. 
By  means  of  this  lever,  the  axles  of  the  wheels  can  be  raised 
or  lowered;  and  thc^  can  be  retained  in  any  desired  position 
by  inserting  a  pin  through  the  hinder  part  of  the  lever  into 
an  upright  bar,  carried  by  the  framing  of  the  plough-handles* 

Mk  J*  Layeock,  of  Winlaton,  Newcastle-npon-Tyne,  ex- 
hibits an  ircm  swing  plough,  the  coulter  of  which  passes 
upwards  through  a  slot  or  opening  in  the  beam,  and  is  em- 
braoed  by  a  staple^  connected  to  the  beam  by  a  pin^joint ; 
a  screw  passes  throij^h  the  front  part  of  the  staple,  and  bears 
against  die  forward  edge  of  the  coulter,  so  that,  by  turning 
the  same,  the  inclination  of  the  coulter  may  be  adjusted ;  and 
the  point  of  the  coulter  can  be  moved  to  or  from  the  land- 
side  by  turning  two  screws,  which  pass  through  the  beam 
and  b^  against  each  side  of  the  coulter. 

A  plough  is  exhibited  bv  Mr.  W.  Abbott,  of  Bideford,  De* 
vonshire,  which  is  provided  at  the  back  with  a  wheel,  between 
the  mould-board  and  land-side  plate,  to  run  upon  the  soil^ 
for  the  purpose  of  supporting  the  weight  and  diminishing  the 
friction.  Messrs.  Wilkie  &  Co.,  of  Uddingston,  near  Glasgow, 
also  exhibit  a  plough,  having  a  friction-wheel  in  the  sole  for 
ease  of  draught;  and  Mr.  Pearce,  of  Poole,  Dorsetshire,  has 
a  plough  with  a  wheel  let  into  the  land-side  plate  for  the  like 
purpose.  We  mav  here  likewise  notice  a  plough  exhibited  by 
Mr.  G.  Hayward,  of  Crewkeme,  Somersetshire,  having  a 
wheel  behind,  which  not  only  serves  as  an  antifriction  wheel, 
bat  motion  is  communicated  from  the  axle  thereof  to  the 
two  seed-wheeLs  of  a  small  drilling  apparatus,  attached  to  the 
plough. 

B^des  those  above  mentioned,  there  are  twenty-three  other 
British  contributors  of  swing  and  wheel  ploughs;  but  the 
implements  th^  exhibit  present  no  noticeable  peculiarities 
which  have  not  been  already  spoken  of. 

Among  the  foreign  exhibitors,  we  find  in  the  Belgian  de* 
partment  a  plough  by  M.  Odeurs,  of  Marlinnes,  to  which  a 
prize  medal  has  been  awarded.  It  has  a  short  wooden  beam, 
affixed  at  the  heel  to  a  wooden  bar  or  foot,  which  inclines 
backwards  slightly  out  of  the  vertical  position,  and  carries  at 
the  upper  end  a  single  short  curved  handle.  The  share  is 
formed  in  one  piece  with  the  fore  part  of  the  mould-board ; 
this  part  is  made  separate  from  the  hind  part,  which  is  hinged 
thereto;  and  the  hind  part  is  expanded  to  the  desired  extent 
by  means  of  a  short  rod,  attached,  at  one  end,  to  the  inner 
side  of  the  mould-board,  and,  at  the  other,  connected  with  an 
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iron  bar  (that  projcfcta  from  the  baek  of  the  wooden  bar  or 
foot)  by  passing  a  pin  through  a  h<^  in  the  latter  and  throiiigh 
one  of  a  series  of  holes  in  the  former.  The  lower  end  of  the 
wooden  bar  or  foot  is  fixed  to  a  block  of  wood,  &oed  beneath 
with  iron^  which  forms  the  sole  of  the  plough  and  also  the 
nose  to  receive  the  share. 

M.  Dehtanchey  of  Marbais^  Brabant,  exhibits  a  ploogh 
that  has  obtained  a  priae  medd.  This  plough  is  formed  with 
a  wooden  beam,  wooden  frame  or  body,  and  a  aingle  wooden 
handle.  As  in  the  plough  just  described,  one  piece  of  iron 
forms  both  the  share  and  the  fore  part  of  the  mouId4MMHd; 
but  the  hind  part  of  the  mould-board,  in  place  of  bemg 
hinged,  is  bolted  to  the  fore  part,  and  is  oonnected  with  die 
beam  by  iron  stren^ening  rods  or  stays.  The  sole  is  a 
thick  piece  of  wood,  need  widi  iron.  The  plough  is  furnished 
with  a  hind  share,  which  is  a  flat  plate  of  iron  of  a  triangular 
shape,  oonnected,  by  an  upright  stem,  with  the  hind  part  ttt 
the  plough-body. 

M.  Berckmans,  of  Baesveld,  shews  a  plough  of  similar  con- 
struction, provided  with  a  small  guide-wheel  or  roUer,  which 
can  be  raised  or  lowered  by  the  ploughman,  without  qoittnig 
his  position  at  the  heel  of  the  beam.  The  roller  is  earned  bv 
an  upright  rack-bar  or  stem,  whidi  extends  upwards  throogn 
the  beam ;  in  the  teeth  of  this  rack-bar  works  a  small  pinioii^ 
affixed  to  a  rod,  which  extends  horizontally  along  a  recess  in 
the  side  of  the  beam  (covered  by  an  iron  plate)  to  the  bed 
thereof,  and  is  there  provided  with  a  four-pointed  or  alar* 
shaped  handle;  so  that  <m  such  handle  bcang  turned,  Ae 
pinion  will  raise  or  lower  the  raek-bar^  and  consequently  the 
guide-roller. 

In  one  of  the  ploughs  exhibited  by  M.  Denis,  of  St.  Leger, 
Luxembourg,  the  ploughman  can  raise  or  k>wer  the  guide- 
wheel  whfle  the  plough  is  at  work,  by  means  of  a  long  hoii* 
sontal  lever  (as  in  Howard^  before  described),  to  the  fore  end 
of  which  is  attached  the  stem  that  carries  the  axle  ct  the 
guide-wheel. 

In  the  Netherlands  department  there  is  only  one  plough, 
exhibited  by  M.  Jenken,  of  Utrecht;  and  to  this  a  prise 
medal  has  been  awarded.  It  has  a  wooden  beam,  a  single 
wooden  handle,  and  an  iron  body  or  firame.  The  share  may 
be  described  as  a  plate  of  iron,  approximating  in  form  to  a 
long  parallelogram,  affixed  by  one  of  its  long  sides  to  a  fist 
nose-plate,  at  such  an  angle  to  the  central  line  or  axis  of  the 
plough  that  one  of  the  comers  will  form  the  entering  pmnt 
of  the  share.    The  curvature  of  the  mould-board  of  this 
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*  |doiig^  appears  to  be  cmitable  fbr  redncing  frietion  and  faeili- 
tating  the  turning  of  the  farrow-elice.  Id  this  plough^  and  in 
flone  of  the  Belgian  ploughs^  a  kind  of  wooden  sledge^  affixed 
to  an  upright  bar^  is  substituted  for  the  guide-wheeL 

In  the  United  States  department^  Messrs.  Starbuck  &  Son, 
of  Troy,  in  the  State  of  New  York,  exhibit  a  number  of  well- 
nmde  ploughs, — several  of  them  highly  ornamented.  They 
all  have  wooden  beams  and  handles;  most  of  them  are  witlh- 
o«l  coulters ;  the  shares  and  mould-boards  are  of  the  common 
fiirm ;  and  they  are  of  lighter  make  than  those  devoted  to  like 
uses  in  England^  These  ploughs  do  not  possess  any  con-^ 
■tmctife  peculiarities  to  distinguish  them  from  our  ordinary 
plougha;  but  they  are  smaller  and  of  less  weight,  and  are 
SfridentlT  intended  to  do  Ught  work.  In  those  which  have 
gnide-wheels,  the  wheel  travels  beneath  the  central  line  of  the 
beam ;  and  in  some  of  those  which  are  without  coulters,  a 
short  upright  blade  or  fin  projects  upwards  from  the  land-side 
of  the  snare. 

Messrs.  Prouty  and  Mears,  of  Boston,  exhibit  a  plough  with 
a  share  of  a  peculiar  form,  having  a  chisel-shaped  point,  and 
called  "  self-sharpening.'^  They  also  have  what  they  call  a 
^  sod  and  sub-loam  plough,''  the  peculiar  feature  of  which  is 
the  application  of  a  small  mould-board  and  share  to  the  beam^ 
in  advance  of  the  ordinary  mould-board  and  share,  so  that 
the  same  will  act  in  a  similar  manner  to  the  common  skim- 
coulter, — ^the  small  mould-board  and  share  differing  from  the 
skim  coulter  in  being  affixed  to  the  beam  in  precisely  the  same 
manner  as  the  large  mould-board  and  share,  and  not  by  meana 
of  a  long  stem. 

Messrs.  Hall  and  Speers,  of  Pittsburg,  exhibit  a  strong 
iion  plough  with  an  arched  wrought-iron  beam,  to  which  an 
ear  or  lug  that  projects  from  the  top  of  the  mould-board,  at 
its  front,  is  bolted ;  and  thus  the  moald-bosrd  is  connected  to 
the  beam  as  well  as  to  the  plough  body.  A  stout  rod  or  stay 
eonnecCs  the  land-side  plate  and  the  mould-board  together. 

Numerous  well-made  ploughs  are  exhibited  by  Messrs.  Allen 
and  Co.  of  New  York,  In  one  the  draught-rod  is  connected 
at  the  hind  end  by  a  staple  with  the  beam  near  the  breast ; 
whilst  its  fore  end  is  supported  by  passing  through  a  hole  in 
the  lower  end  of  a  straight  iron  bar;  this  bar  is  secured  to 
the  fore  end  of  the  beam  by  a  screw-bolt,  passing  through  a 
long  slot  therein,  and  drawing  the  bar  against  a  circular  plate, 
affixed  to  the  end  of  the  b^m ;  which  pkte  has  a  series  of 
ladial  notches  formed  around  the  outer  part  of  its  face,  to  re- 
oeive  two  corresponding  ribs  on  the  back  of  the  bar :  thus,  by 


means  of  the  radial  notches,  the  bar  may  be  adjosted  horitfon*  • 
tally,  vertically,  or  at  any  desired  inclination ;  and  its  slot 
admits  of  its  being  slidden  across  the  end  of  the  beam,  to 
shift  the  position  of  the  draught-rod.   The  other  single-furrow 
ploughs  are  of  the  ordinary  construction. 

In  the  French  department,  M.  Bodin,  of  Bennes,  exhibits 
four  swing  ploughs,  of  different  sices.  The  shares  and  moulds 
boards  are  of  the  common  form ;  and  each  is  furnished  with 
a  straight  coulter,  set  in  an  inclined  position  in  a  aockei 
affixed  to  the  beam.  The  draught  apparatus  consists,  firstly, 
of  an  upright  rod,  fixed  at  any  desired  height  in  a  aoclcet  at 
the  end  of  the  beam,  by  inserting  a  pin  into  one  of  a  aeries 
of  holes  made  in  the  rod ;  from  the  bottom  of  the  bar,  at  th« 
off  or  right-hand  side,  a  plate  projects  horizontally,  having  a 
series  of  notches  on  its  upper  edge ;  and  the  draught-chaia 
(which  is  connected  to  a  hook  on  the  under  side  of  the  beam 
in  advance  of  the  coulter)  has,  at  the  fore  end,  a  long  link, 
that  is  slipped  over  the  end  of  the  notched  plate,  and  fits  in 
one  of  the  notches :  thus  the  direction  of  the  line  of  draught 
is  adjusted  laterallv  by  means  of  the  notches,  and  vertically  by 
shifting  the  uprignt  rod. 

M.  Andre  and  Count  de  Brono-Bronski  exhibit  a  strong 
plough,  having  a  straight  wooden  beam,  which  gradually  rises 
from  the  heel  to  the  fore  end ;  it  is  supported  at  that  ead  by 
a  heavy  wooden  frame  (a  substitute  for  the  ordinary  gallows), 
mounted  on  two  large  wooden  wheels;  and  its  height  is 
adjusted  by  sliding  in  the  upper  part  of  the  frame  or  carriage. 
A  strong  wooden  bar  or  foot  is  i&xed  to  the  hind  part  of  Uie 
sole  and  the  heel  of  the  beam,  and  terminates  at  the  top  in  a 
single  hooked  handle.  A  small  harrow  is  connected,  by  a 
chain,  with  the  throat  of  the  plough,  and  is  thus  caoaed  to 
follow  it. 

Canada  furnishes  two  ploughs.  One  is  exhibited  by  Mr. 
Fleck,  of  Montreal ;  it  is  a  light  well-made  iron  plough,  but 
presents  no  features  of  novelty.  The  second,  exhibited  by 
Mr.  Hulbert,  of  Prescott,  is  a  short  plough  of  great  strength, 
suitable  for  breaking  up  new  ground,  and  performing  other 
hard  work.  The  beam  and  land-side  plate  are  formed  of  one 
piece  of  iron,  and  resemble  somewhat  the  shape  of  a  horse- 
shoe,— one  end  of  the  horse-shoe  forming  the  fore  end  of  the 
beam,  and  carrying  the  drag-link,  and  the  other  end,  which 
is  shorter,  being  expanded  into  the  land-side  plate.  The 
share  is  large,  and  the  coulter  is  of  considerable  width.  The 
beam  is  so  short,  that  the  fore  end  does  not  extend  above 
eight  inches  in  advance  of  the  point  of  the  share. 
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Ib  tbe  Austfiatt  department,  M.  Horsky,  of  Libejic^  Bo- 
Itemia,  exhibita  a  Bohemian  swing  plough.  A  bent  iron  plate^ 
of  nearly  the  same  width  throughout,  constitutes  both  the 
share  and  the  monld'-board ;  the  cutting  edge  is  not  brought 
to  a  point,  but  stands  in  a  straight  line  at  right  angles  to  the 
eourse  of  the  plough ;  and  the  plate  is  fastened,  by  a  bolt  at 
the  top,  to  an  iron  frame  or  body,  which  is  affixed  to  a  straight 
wooden  beam.  The  beam  is  composed  of  two  pieces,  con- 
nected together,  a  little  ahead  of  the  body,  by  a  hinge-joint ; 
bat  the  parts  can  be  fixed  iramoveably  by  a  stay-pin.  The 
Ibre  end  of  the  beam  is  supported  by  a  fore  carriage  or  gallows. 

Prince  Yon  Lobkowitz,  of  Eisenberg,  Bohemia,  exhibits  a 
plough  with  a  long  straight  wooden  beam, — the  fore  end  of 
wUeh  is  eonnected,  by  a  chain,  with  a  two-wheeled  carriage, 
in  such  manner  as  to  admit  of  the  carriage  turning  freely, 
and,  at  the  same  time,  affording  support  to  the  fore  end  of 
the  beam :  the  plough  is  thus  left  more  like  a  swing  plough, 
aa  regards  the  guidance  of  it.  He  also  exhibits  a  plough 
reaeraUing  that  of  M.  Horsky. 

The  Prussian  department  contains  some  small  models  of 
ploughs ;  but  none  of  a  proper  size  for  use. 

Several  models  of  ploughs  are  to  be  found  in  the  Indian 
department ;  and  also  two  full-size  ones.  In  one  plough,  the 
flole  consists  of  a  straight  square-sided  wooden  bar,  with  an 
eoliirged  nose,  to  carry  a  thin  metal  share,  of  a  triangular 
fbrm,  with  the  side-points  turned  downwards;  the  beam, 
which  is  affixed  to  the  sole-bar,  is  made  with  a  double  or 
OO-enrve,  the  lower  part  whereof  reaches  nearly  down  to  the 
aame  lerel  as  the  share ;  and,  from  this  point,  the  beam  gra- 
dually rises  to  its  termination;  and  the  plougn  is  completed 
by  a  third  piece  of  wood,  which  forms  the  handle,  and  is 
affixed,  at  the  lower  end,  to  the  sole,  which  is  mortised,  to 
permit  the  beam  to  pass  through  it.  The  other  plough  con- 
aiata  of  a  wooden  stake,  which  forms  the  haudle, — a  piece  of 
wood,  not  unlike  the  share  or  plug  of  a  mole-plough,  which 
oonatitutes  the  share  and  plough  body,  and  is  mortised  to  the 
lower  part  of  the  handle, — and  a  long  straight  beam,  which 
is  mortised  into  the  handle  above  the  share,  and  rises  there- 
from to  its  termination.   * 

Tunis  furnishes  a  plough  of  equally  rude  construction.  It 
consists  of  a  stout  wooden  bar  or  sole,  which  carries  an  an*ow- 
shaped  piece  of  iron,  with  the  head  of  the  arrow  at  the  front 
to  form  the  share ;  the  sole  is  morticed  into  the  hind  end  of 
a  stottt  curved  beam ;  and  into  the  same  mortice  the  handle 
of  the  plough  is  fitted.     The  sole  is  also  connected  to  the 
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beam  by  an  iron  rod;  and  from  tbe  near  or  left-band  aide  of 
tbe  sole  a  wooden  peg,  about  five  inches  long,  projects  hori- 
zontally. 

In  the  Egjrptian  department  is  a  plough,  oonstructed  like 
tbe  one  from  Tunis;  but  in  this  instance  the  beam  and  the 
handle  are  straight;  and  the  share  is  an  arrow-ahaped  piece 
of  plate-tin,  nailed  upon  the  wooden  sole. 


DECORATIVE  ART. 


In  the  branches  of  this  subject,  which  we  have  hitherto 
had  under  consideration,  it  will  be  remembered,  that  color 
is  an  essential  element  of  the  decoration;  and,  in  this 
respect,  the  ornamentation  of  porcelain,  and  the  production 
of  designs  in  stained  glass,  claim  a  certain  degree  of  kin- 
dred to  pictorial  art.  We  turn  now  to  a  class  of  decora- 
tion in  which  the  ornamental  effects  are  independent  of 
the  aid  of  color;  in  which,  indeed,  generally  apeaking, 
they  assimilate  rather  to  sculpture,  in  this  style  of  art 
the  effects  are  produced  solely  by  light  and  shade,  and  are, 
so  to  speak,  se^i  as  a  kind  of  chiaro  scuro.  The  subject 
which  we  shall  now  bring  before  our  readers  is  that  of  or- 
namental work  in  metals,  particularly  gold  and  silver. 

The  art  of  working  in  metab  is  one  cf  extreme  antiquity. 
We  know  by  the  remains  of  the  most  ancient  people>  the 
Egyptians,  that  they  were  acquainted  with  the  process  of 
melting  metals,  and  preparing  moulds,  into  which  the 
molten  metal  could  be  poured,  to  give  it  any  desirable 
form ;  at  the  same  time,  it  is  probable  that  the  operations 
of  the  ancients  upon  the  metals  were  confined  to  those 
comparatively  fusible ;  for,  if  they  were  acquainted  with 
the  use  of  iron,  it  is  not  likely  that  they  possessed  the 
means  of  melting  and  casting  it,  as  that  metal  is  probably 
too  resistant  to  the  action  of  heat  to  have  been  manageable 
in  their  hands.  At  an  early  period  the  art  of  working  in 
metals  had  reached  a  high  degree  of  perfection  in  Europe; 
and  the  specimens  left  us  of  the  art  of  tbe  goldsmiths  of 
the  fifteenth  century  prove  that  it  had,  at  tihat  time,  ar- 
rived at  a  development  never  since  surpassed,  if  indeed  it 
has  ever  been  equalled.  In  an  inferior  style  of  art,  orna- 
mental-metal work  had  been  much  employed  at  a  date 
long  antecedent  to  this ;  and  perhaps  as  early  as  the  tw^fth 
century  it  had,  in  common  with  ecclesiastical  decoration 
generally,  reached  almost  its  highest  perfisction,  in  point 
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of  fine  taste  and  appropriateness  of  desi^.  The  metallic 
decoration  of  this  ealrly  period  is  marked  bjthe  prevalence 
of  elegant  scroll-like  patterns,  interspersed  with  foliage 
similar  to  the  de»gn9  seen  in  the  background  of  stained 
glass  windows  of  the  same  period.  The  twelfth  and  thir« 
teenth  centuries  were  i^rhaps^  in  England^  the  most  bril- 
liant portion  of  the  roediseral  ages  with  respect  to  ornament 
in  metal.  The  reason  for  this  most  be  sought  in  a  com- 
bination of  circumstances  :^-Fir8tl7,  at  this  period  the  em- 
ployment of  works  in  metal,  in  immediate  connection  with 
the  person,  was,  to  a  greater  or  less  extent,  according  to 
the  means  of  the  individual,  universal.  These  were  the 
ages  of  arms  and  d^nsive  armour,  and  upon  them,  as  the 
specimens  atill  extant  prove,  the  most  daborate  skill  and 
profuse  expenditure  were  often  lavished.  In  the  thirteenth 
century  the  peculiar  kind  of  armour  called  chain-mail  was 
introduced  from  the  Holy  Land,  where  it  had  been  first 
seen  among  the  Saracens,  a  people  who  were,  at  that  time, 
far  advanced  in  many  of  the  arts,  and  who  were,  even  then 
above  all,  celebrated  for  the  exceUence  of  their  works  in 
metal,  particularly  their  arms  and  armour.  Another  rea- 
son for  the  degree  of  perfection  found  in  early  decora- 
tions in  metal,  in  respect  to  their  merit  as  works  of  art, 
was  probably  the  circumstance,  that  this  formed  one,  and 
a  very  important  one  too,  of  the  few  outlets  to  the  artistic 
feeling  of  the  time.  It  must  be  remembered,  that  nothing 
in  the  shape  of  fine  art,  strictly  speakin«<,  had  as  yet  begun 
to  dawn  upon  tiie  north  of  Europe ;  and  that  the  only  field  in 
which  that  love  of  art  (which,  judging  hy  the  buildings  and 
decorations  of  the  period,  must  have  existed  in  the  breasts 
of  the  people)  could  be  exercised,  was  in  such  works  as 
now  form  the  subject  of  our  consideration.  During  the 
fourteenth  century  ornamental  metal  work  continued  to 
be  employed  chiefly  in  connection  with  church  de^iration; 
but,  at  this  period,  a  higher  order  of  art  began  to  be  united 
to  these  wo^s.  In  the  fifteenth  century,  the  period  of 
the  Cinque  Cento,  as  it  is  termed,  the  goldsmith^s  craft  at- 
tained that  perfection  which  has  caused  the  works  of  the 
Horentine  school  to  be  regarded  by  succeeding  ages  as 
model*  of  design  and  workmanship.  The  business  of  the 
early  goldsmith  differed  essentially  frdm  that  oi  the  gold- 
smith of  the  present  time.  He  was  an  artist  in  the  strict- 
est tense  of  the  t^rm  ;-^he  was  a  designer,  a  sculptor,  a 
chaser,  and  an  engraver ;  he  was  able  to  model  for  himsetf, 
and  to  pioduoe^with  his  .own  haadsy^all  the  efiecta  of  whieh 
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his  art  was  susceptible.  The  consequence  was,  that  the 
productions  of  that  period  are  veritable  works  of  ait,  bear^ 
ing,  at  every  point,  the  impress  of  the  genius  and  manual 
skill  of  their  authors.  These  ancient  artists,  like  the  con- 
temporary architects,  were  full  of  that  enthusiasm  which, 
when  properly  directed,  never  fails  to  effect  something 
beyond  mediocrity ;  they  were  thoroughly  imbued  with  a 
feeling  for  art,  which  rendered  it  the  great  object  of  their 
lives.  Who  that  has  ever  read  the  famous  Cellini's  account 
of  the  execution  of  some  of  his  most  celebrated  works  can 
fail  to  perceive,  that  the  whole  soul  of  the  artist  was  de- 
voted to  his  profession  ?  Let  those  of  our  readers  who  desire 
to  know  what  such  devotion  can  accomplish  enter  the  Italian 
department  of  the  Great  Exhibition,  and  examine  for  them- 
selves the  beautiful  ewer  and  plateau,  produced  by  Crilini^s 
own  hands. 

Although  the  working  in  gold  and  silver,  with  any  high 
degree  of  artistic  skill,  is  a  much  later  art  than  than  that 
of  working  in  the  more  abundant  metals,  still  we  have 
several  authentic  examples  of  goldsmiths'  work,  of  a  very 
early  date;  these  are  but  rude  in  their  character,  and, 
although  of  great  value  as  specimens  of  ancient  workman- 
ship, possess  little  merit  as  works  of  art.  Perhaps  the 
most  curious  production  of  the  kind  remaining  is,  what  is 
called  "  King  Alfred's  Jewel,"  now  preserved  in  the  Ash- 
molean  Museum,  at  Oxford ;  it  is  a  species  of  pendant^ 
supposed  to  have  been  worn  suspended  at  the  neck,  or 
used  in  fastening  the  mantle ;  it  was  found  in  the  Isle  of 
Athelney,  near  to  where  tradition  tells  us  Alfred  sought  re- 
fuge at  the  cottage  of  the  goat-herd.  This  curious  rdie  is 
formed  of  fine  gold.  An  effigy  of  the  king  is  enamelled  on 
the  front,  the  back  is  engraved,  and  round  the  edge  is  a 
Saxon  inscription  to  this  purport  -.—''Alfred  commanded  me 
to  be  nJhde."  This  is,  perhaps,  one  of  the  oldest  specimens 
of  the  goldsmith's  work  extant ;  and,  as  an  example  of  the 
condition  of  art  of  this  kind,  at  a  remote  period,  it  must 
be  considered  to  possess  great  value.  In  the  British  Mu- 
seum is  another  specimen  of  Saxon  art,  of  a  similar  cha- 
racter ;  this  is  a  massive  gold  ring,  known  as  "  King  Ethel- 
wolf's  ring,"  but,  like  the  jewel  just  mentioned,  it  will  ob- 
tain more  consideration  in  the  eyes  of  the  antiquary  than 
in  those  of  the  student  of  decorative  art. 

The  impulse  given,  by  the  labors  of  the  Florentine  school, 
to  the  art  of  omamentiEd  metal  work,  continued  to  be  felt 
in  the  following  centuries,  and  is  felt  indeed  even  to  the 
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prcssent  time.  It  is  to  this  period  that  we  look  as  to  a 
standard  whereby  the  beauty  and  general  merit  of  our  own 
works  is  to  be  judged.  We  have^  properly  speakingi  no 
style  of  our  own;  and  it  is  not  difScnlt  to  account  for 
this :  our  goldsmiths  are  not  artists  but  artisans;  the  de- 
signer and  the  workman  are  no  longer  one  individual ;  but 
the  designs  of  the  artist  have  now  to  be  interpreted  by  a 
workman^  who^  generally  speakings  is  content  to  reproduce 
tbem,  according  to  a  mechanical  process^  with  a  total  ab- 
sence of  that  feeling  which  always  leaves  distinguishable 
traces  in  the  work.  This  is  remarkably  evident  in  the 
groups  of  statuettes  produced  in  silver,  for  racing  prizes,  or 
similar  purposes.  As  specimens  of  valuable  plate,  these  may 
be  very  good ;  but,  with  reference  to  the  art  displayed  in 
their  execution^  they  seldom  possess  the  least  claim  to 
merit.  Some  parts  of  the  process  of  producing  such  works 
are  so  entirely  mechanical,  that,  unless  the  workman  be 
poaseased  by  a  very  lively  appreciation  of  the  pe(!uliar  points 
in  the  original  model,  the  spirit  and  life  of  the  work  are 
certain  to  be  irredeemably  lost ;  and  it  appears  to  us  im- 
possible to  obtain  from  the  hand  of  a  second  person  a  just 
and  vivid  interpretation  of  a  work,  the  beauties  of  which 
depend  entirely  upon  the  exact  rendering  of  the  concep- 
tions of  their  author. 

In  the  production  of  subjects  of  the  class  we  have  just 
named,  the  French  certainly  take  the  lead.  Their  smaller 
works  are  characterized  by  a  degree  of  delicacy  and  artistic 
feeling  which  we^  in  some  respects,  woefully  lack.  After 
a  careful  examination  of  the  gorgeous  display  of  silver 
and  gold  in  the  Exhibition,  the  impression  is  one  of  dis- 
appointment with  respect  to  what  may  be  called  the  fine 
art  api^cations  of  these  precious  metals.  If  we  turn,  how- 
ever, to  a  different  class  of  productions,  viz.,  ornaments  of 
nUver  and  gold  intended  for  the  decoration  of  rooms,  or 
the  service  of  the  table,  the  effect  on  the  mind  will  be  more 
gratifying;  for,  in  this  branch,  the  English  may  incontesti- 
bly  claim  the  superiority.  Our  rare  mechanical  skill  may 
help  ns  here;  but,  independently  of  execution,  the  ornamen- 
tation of  much  of  the  plate  is  in  good  taste;  and,  some 
specimens,  which  we  shall  take  an  opportunity  of  mention- 
ing, appear  to  us  admirable,  both  in  style  and  workmanship. 

In  working  in  gold  and  silver,  the  artist  is  placed  under 
the  most  favorable  circumstances,  to  enable  him  to  carry  out 
to  the  utmost  the  spirit  of  his  design.  He  is  not  like  the 
porodain  painter,  fettered  by  the  natural  difficulties  which 
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arise  out  of  the  pecaliar  material  with  whidi  hewoi^8,atid  bj 
the  difficulties  connected  with  the  process  itself; — the  m^al 
is  well  suited  to  the  production  of  the  effects  he  desires; 
it  is  sufficiently  ductile  to  receive  any  form  he  chooses  to 
communicate  to  it,  and  possesses  hardness  and  persistency 
to  retain  every  mark  of  his  labor.'  Neithn*  is  it  by  casting 
only  that  the  metal  can  be  moulded  to  the  win  of  the 
artist.    Under  the  hammer  it  yields  in  every  required  direc- 
tion ; — its  surfieu^  can  be  beaten  into  any  desired  amoiint 
of  relief,  and  of  any  desired  shape.     The  property  of  being 
thus  obedient  to  the  hammer  has  given  rise,  in  the  case  it 
the  ductile  metals — copper,  silver,  and  gold — ^to  the  elegant 
art  called  repoussi.     In  the  French  department,  on  the 
south  side  of  the  building,  numerous  specimens  of  repoiu99( 
work  may  be  seen ;  some  of  them  moat  elaborate  in  their 
character :  they  are  produced,  we  believe,  almost  entirely 
by  means  of  the  hammer, — ^being  first  beaten  up  from  the 
back,  and  then,  with  great  care  and  skill,  back  again  from 
the  face,  until  the  effect  desired  by  the  artist  is  completdy 
attained.     It  is  obvious  that,  in  skilful  hands,  this  art 
affords  great  scope  for  the  full  exercise  of  the  talents  of  the 
artist.     By  the  nature  of  the  process,  a  breadth  of  effect 
and  sketchy  freedom  of  manner  can  be  obtained,  not  easily 
reached  by  other  means;   and,  at   the  same  time,  the 
most  extreme  minuteness  maybe  arrived  at,  as  the  French 
specimens,  mentioned  above,  will  abundantly  prove.     To 
heighten  the  finish  of  the  surface  of  the  work,  chasing,  or 
any  other  similar  process,  may  be  employed.    In  speaking 
of  this  art  of  repoussi^  we  are  led  to  notice  the  production 
of  works  of  art  in  metal  by  the  electrotype  process,  inas^ 
much  as  a  great  number  of  repoussi  originals  have  been 
reproduced  by  the  electrotype  with  singular  success. 

The  discovery  of  this  interesting  process  will,  in  all  pro* 
bability,  be  of  great  importance  to  the  production  of  oma« 
mental  metal  work  from  original  models,  which  could,  until 
now,  only  be  copied  by  casting  and  chasing ;  but  in  such 
an  application  of  the  electrotype  the  real  art  of  the  gold* 
smith,  so  far  from  receiving  any  addition  to  its  resources;, 
is  more  likely  to  become  altogether  neglected.  From  the 
specimens  we  have  examined  in  the  cases  of  Messrs.  £1* 
kington  and  Co.,  it  appears  that  form  offers  no  obstacle  to 
the  production  of  objects  by  this  process ;  the  moulds  em- 
ployed seem  capable  of  delivering  the  most  complicated 
designs.  Such  being  the  case,  it  is  clear  that  the  whole 
merit  and  difficulty  of  the  wwk  lies  in  preparing  the 
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model  and  mouldy — ^the  deposition  of  the  metal 
having  no  reference  whatever  to  art;  the  copy  being,  in 
&ct,  prodaced  by  a  self-acting  process,  which,  withont  any 
interference  or  dSbrt  on  the  part  of  the  artist,  gives  an  exact 
reproduction  of  the  original.  For  goldsmiths'  work  there 
is  positively  no  field  in-  such  a  case;  the  copy  being  a 
veritable  reproduction  of  the  original,  with  all  its  sharpness 
and  effect,  even  to  the  most  minute  touches  of  the  tools  em- 
ployed. It  must  be  evident  that  such  a  process  furnishes 
the  means  of  producing  ornament  in  gold,  silver,  or  copperj 
in  a  more  effective  manner  than  the  old  methods ;  and  the 
electrotype  copies,  as  they  contain  every  line  of  the  original 
work,  may  be  expected  to  have  that  freedom  which  can 
only  be  expressed  by  the  hand  of  the  artist,  and  which^ 
when  the  object  is  finished  by  a  mechanical  process,  like 
diasing,  is  certain  to  be  lost  to  a  greater  or  less  extent. 
Messrs,  Elkington  appear  to  have  started  with  a  proper 
appreciation  of  the  necessity  for  uniting  the  resources  of 
art  to  their  own  process.  Many  of  the  specimens  they 
exhibit  are  equal  in  taste  and  design  to  the  finest  spea- 
xusQB  of  gold  and  silver-plate;  and  are,  moreover,  interest* 
ing  as  specimens  of  the  capabilities  of  a  process  now  only 
in  progress  of  development. 

In  many  of  the  works  in  silver,  placed  in  the  Exhibition, 
it  will  be  observed,  that  the  surface,  instead  of  being  polished 
or  frosted,  according  to  prevalent  practice,  is  left  dull,  having 
what,  at  first  sight,  would  be  considered  a  somewhat  un« 
finished  appearance ;  a  little  closer  attention  will,  however, 
discover  that  this  condition  of  surface  is  intentional,  and 
that  it  has  been  produced  with  as  much  care  as  could  have 
been  bestowed  upon  it  were  any  other  style  of  finish  em- 
ployed. This  peculiar  manner  of  treatment  is  employed 
by  the  French  in.  their  bijouterie, — it  is  termed  oxide  or 
oxidized  silver.  In  the  French  department  a  great  variety 
of  amall  works,  finished  in  this  manner,  may  be  seen,  in 
which  the  dark  colored  silver  is  in  fine  harmony  with  the 
gold  mountings.  This  oxidized  silver  is  a  most  adytm« 
tageous  medium  for  the  artist;  his  work  is  much  more 
iayorably  rendered  in  it  than  in  silver  finished  in  the 
nsnal  maimer;  as  the  whiteness  and  glare  exercise  ordi- 
narily an  injurious  effect  upon  the  artistic  portion  of  the 
work,  the  feeling  of  which  is  certainly  in  some  degree  lost 
upon  the  spectator,  in  consequence  of  the  excessive  bril- 
liancy of  the  material  in  which  the  object  is  executed.  Aa 
mo  example  of  a  work  of  high  dass,  finished  in  the  style  ^e 
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have  just  described^  we  refer  our  readers  to  a  vaae  exhibited 
by  Hunt  and  Roskell,  of  Bond -street :  this  vase  is  of  Etros* 
can  form,  covered  with  figures  in  high  and  low  relief;  it  is 
also  a  specimen  of  the  kind  of  work  termed  reptmas^,  which 
we  have  already  mentioned^ — being  entirely  embossed  from 
thin  sheets  of  silver.  The  subject  is  the  war  of  the  Titans 
against  the  Gods ;  and^  in  point  of  execution^  we  consider  it 
one  of  the  finest  specimens  of  metal  working  of  this  parti- 
cular kind,  in  the  Exhibition.  It  is  in  the  table  plate,  how- 
ever, that  most  of  the  best  examples  of  ornamental  metal 
work  will  be  found ;  but,  after  all,  these  are  deficient,  gene- 
rally speaking,  in  originality.  We  meet  with  tea  services 
of  the  Renaissance,  tureens,  and  caskets,  of  Louis  Quatone 
and  Louis  Quinze,  and  vases  of  the  Etruscan  style;  and 
these,  turn  where  we  may,  are  repeated  until  we  tire  of  the 
same  shapes  and  manner  of  ornamentation.  If  we  direct 
our  attention  to  the  works  executed  in  the  early  days  of 
art,  how  different  is  the  impression  produced  upon  the  mind. 
Let  us  take,  for  instance,  the  decorated  armour  of  the 
fifteenth  or  sixteenth  centuries,  what  an  endless  variety  of 
combinations  of  form  and  ornament  we  witness.  Every 
individual  work  seems  to  bear  the  traces  of  the  hand  of  a 
master;  we  can  scarcely  believe  that  these  were  but  repe^ 
titions  of  works  common  before ;  for  every  one  of  them 
appears  to  present  unmistakeable  evidence  of  originality, 
and  of  a  peculiar  and  well-considered  adaptation  to  its 
purpose. 

Among  the  best  works  in  the  Exhibition,  in  the  precious 
metals,  according  to  our  judgment,  are  a  fine  tea  service, 
by  Durand,  of  Paris.  In  many  respects,  this  is  a  work  of 
great  beauty ;  in  addition  to  other  peculiarities  it  presents 
some  specimens  of  niello,  an  art  which  we  shall  further 
allude  to.  A  table,  in  oxidized  silver,  by  Poussielque, 
also  of  Paris,  is  another  artistic  work.  On  the  English 
side  we  have,  among  a  multitude  of  objects,  the  following, 
which  attracted  our  attention : — vases  in  the  Cinque  Cento 
style,  by  Mayer  of  Liverpool ;  gilt  chalices,  of  fine  design 
and  workmanship,  by  Dixon ;  a  tea  and  coffee  service,  in 
gold  and  silver,  of  the  time  of  Louis  Quatorze,  by  Angell; 
some  fine  specimens  of  church  plate,  placed  in  the  Mediae* 
val  Court,  by  Hardman ;  and,  lastly,  an  elegant  tea  service, 
in  the  Florentine  style,  of  the  sixteenth  century,  executed 
in  gold  and  silver ;  and  a  most  artistic  work,  a  table  and 
vase,  of  Etruscan  pattern, — ^the  table  of  ebony,  inlaid  with 
silver,  and  the  vase  of  chased  silver.     These  and  the 
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Ua-service  last  mentioned,  are  exhibited  by  Hancock^  of 
Bruton-street.  This  table  and  vase  are  very  fine,  chaste 
and  elegant  in  design,  and  beautifully  executed. 

While  writing  upon  the  subject  of  ornamental  metal 
work,  we  are  naturally  brought  to  give  some  consideration 
to  the  art  of  enamelling,  and  painting  in  enamel.  A  dis- 
tinction must,  however,  be  drawn  between  the  two,  as  we 
shall  presently  point  out.  The  art  of  enamelling,  like  that 
of  working  in  the  precious  metals,  is  one  of  great  antiquity, 
and,  from  its  peculiar  character,  came,  at  a  very  early 
period,  to  be  held  in  high  estimation.  The  great  durability 
o£  enamel,  the  brilliancy  of  its  effects,  and  the  beauty  of 
the  colors,  combine  to  render  it  highly  suitable  for  certain 
kinds  of  ornament,  to  say  nothing  of  its  applications  to 
fine  art.  Enamel  is  a  substance  analogous  to  glass ;  it  is, 
indeed,  a  species  of  glass;  and  the  process  of  making  ena- 
mel in  all  probability  arose  at  no  great  distance  of  time 
finom  the  discovery  of  glass-making  itself.  The  enameller^s 
art  is  one  in  which  considerable  difSculties  oppose  them- 
selves to  the  efforts  of  the  artist;  but  these  difficulties 
arise,  not  so  much  out  of  the  nature  of  the  process,  as  &om 
that  of  the  material  with  which  the  work  is  executed.  All 
enaxaelling  is  executed  upon  a  groundwork  of  metal,  either 
copper,  gold,  or  silver;  but  the  enamel  is  of  two  kinds, — 
it  may  either  be  opaque,  like  the  dial  of  a  watch,  or  trans- 
parent, shewing  the  metal  through,  and  resembling  trans- 
parent colored  glass,  as  we  often  see  in  bijouterie  of  different 
kinds.  This  latter  sort  of  enamel  is  only  executed  upon 
gold. 

The  earlier  kind  of  enameUing,  of  which  many  specimens 
still  remain  to  us,  differed  very  essentially  from  the  enamel 
painting  and  enamelling  in  color  of  a  later  period.  A  fine 
example  of  this  early  enamel,  belonging  to  a  period  as  re- 
mote as  that  of  the  Saxon  rule  in  England,  is  the  jewel  of 
King  Alfred,  before  alluded  to;  but  an  examination  of 
thia  cnrious  relic  shews  that  the  enamel,  which  appears  to 
be  nothing  more  than  a  very  fusible  glass,  is  made  to  fill 
up  cavities  scooped  out  of  the  metal, — fine  lines,  or  little 
partitions,  as  it  were,  of  the  metal,  being  left  to  mark  the 
outline  of  the  subject,  and  appearing  through  the  different 
enamels  employed  to  produce  the  effect.  This  kind  of 
enamel  may  be  regarded  as  a  mosaic,  rather  than  enamel 
painting.  King  Ethelwolfs  ring  ia  Another  specimen  of 
early  enamel; — the  ritreous  matter  is  here  of  a  fine  blue 
color,  the  lines  of  gold  appearing  through  it. 
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In  painting  in  enamel,  a  different  principle  is  applied; 
the  metal  is  first  endaed  with  a  uniform  coat  of  white  ena- 
mel, and  upon  this  the  colored  designs  are  afterwards  pro- 
duced ;  in  fact,  painting  on  porcelain  and  enamel  painting 
assimilate  closely  to  each  other.  The  early  Italian  enameb 
were  executed  only  in  black  and  white;  that  is  to  say^ 
the  designs  were  produced  in  black,  hatched  and  slighdy 
shaded, — the  faces  and  beards  alone  beipg  tinted  of  a  ear- 
nation  color.  Of  this  kind  is  the  enamel  of  Limoges,  aa 
it  is  termed,  of  the  period  of  Francois  I., — ^in  whose  reign, 
indeed,  the  art  of  enamelling  was  carried  to  great  peH^ 
tion.  The  chief  difficulty  in  enamelling  arises  from  the 
circumstance,  that  the  colors  are  all  derived  from  metnllic 
oxides,  which  only  develope  the  desired  color  after  sub- 
jection to  the  action  of  the  furnace;  the  use  of  the  color- 
ing matter  is,  consequently,  entirely  a  matter  of  personid 
experience ;  and  the  most  important  operation  for  the  ena- 
meller  is  the  preparation  of  his  palette.  This  is  done  by 
trials  of  different  coloring  materials,  laid  on  enamel,  and 
subjected  to  the  same  treatment  'as  is  necessary  for  the 
work  itself.  The  results  are  carefully  marked  in  corre- 
spondence with  the  metallic  oxides  from  which  they  were 
obtained ;  and  they  are  kept  as  a  kind  of  text-book^  for 
the  guidance  of  the  operator. 

As  examples  of  the  command  of  color,  obtainable  by  the 
enameller,  we  recommend  our  readers  to  examine  the  works 
of  Essex  and  Bone,  in  the  fine  art  department  of  the  Exhi- 
bition;— ^we  mention  these  only  with  reference  to  their 
execution  as  enamels,  and  not  with  regard  to  their  merit 
as  fine  art  works.  Specimens  of  enamelling  will  also  be 
found  in  the  jewellery  departments.  In  proceeding  along 
the  gallery  in  which  the  British  gold  and  silver  plate  is 
deposited,  the  attention  of  the  visitor  may,  perhaps^  be 
attracted  to  a  small  work  said  to  be  a  reproduction  of  an 
art  of  the  fifteenth  century,  termed  nielio.  Although  at 
the  present  time  this  art  occupies  but  a  subordinate  posi- 
tion, in  respect  to  the  work  of  the  goldsmith,  in  the  time 
of  early  Italian  art  such  was  not  the  case;  and,  as  mello 
was  probably  the  first  germ  of  the  art  of  engraving  and 
printing  from  engraved  plates— an  art  now  so  important 
in  connection  with  the  fine  arts — ^we  will  briefly  describe 
its  character : — It  is  said  by  some  writers,  that  the  art  of 
niello  was  known  as  early  as  the  seventh  century;  but 
that  about  the  twelfth  or  thirteenth  centuries  it  was  loet, 
and  not  again  revived  until  the  fifteenth  century,  at  whk^ 
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period  it  was  pnicti«ed  by  Finiguemi,  an  endnent  goldsmith 
of  Florence.     Strictly  speakings  tiieUo  is  neither  more  nor 
Jess  than  a  kind  of  enamelling, — ^the  only  difference  con- 
jisting  in  the  manner  in  which  the  design  is  produced;-^ 
to  make  ourselves  clear,  we  may  say,  that  a  niello  is  no- 
thing  more  than  an  engraved  gold  or  silver  plate,  in  which 
the  engraved  lines  are  permanently  filled  with  black  ena* 
mel.     The  ancient  art  of  damaskening  bore  some  resem- 
blance to  meUo,  inasmuch  as  the  designs  were  first  carefully 
engraved  by  hand ; — but,  in  damaskening,  gold  or  silver 
were  inserted  into  the  engraved  lines;  while,  in  niello,  the 
same  are  filled,  as  we  have  already  stated,  by  enamel.     In 
the  best  period  of  Florentine  art,  niello  was  employed  in 
the  decoration  of  chalices,  pixes,  reliquaries,  handles  of 
swords  and  knives,  and  other  objects :  some  of  these  works 
are  still  extant.    The  most  celebrated  of  them  is  a  niello 
plate  for  a  pix,  executed  by  Finiguerra,  in  1452 ;  it  is  now  in 
the  Museum  at  Florence,  and  is  considered  the  most  valu- 
able remaining  specimen  of  the  art.   A  cast  in  sulphur,  from 
this  celebrated  work,  was  in  the  collection  at  Stowe ;  and  an 
impression  on  paper  from  the  same  engraved  plate,  before 
it  was  filled  with  enamel,  is  in  the  BibliolMque  du  Rois, 
in  Paris.     Another  fine  specimen  of  ancient  niello  is  in  the 
British  Museum :  this  is  a  cup  about  nine  inches  in  height; 
the  niello  is  on  silver,  but  the  mountings  of  the  cup  are 
gold.    In  the  process  of  producing  niello,  the  progress  of  the 
work  was  examined  by  filling  the  lines  with  a  black  fatty 
matj^al;  and  then  pressing  a  mass  of  a  peculiar  kind  of 
ekuy  upon  the  design,  so  as  to  obtain  an  impression  on  the 
day.   In  this  we  see  a  process  exactly  analogous  to  printing 
on  pap^  from  engraved  plates.   Nevertheless,  the  discovery 
of  that  application,  although  apparently  so  obvious,  was 
ultimately  effected  only  by  chance.     It  is  said  that,  on  a 
certain  occasion,  a  female,  of  the  household  of  Finiguerra, 
entering  his  workshop,  laid  upon  the  bench,  at  which  he 
was  at  work,  a  parcel  of  damp  linen ;  it  happened,  acci- 
dentally, that  a  niello  plate,  which  had  been  proved,  as  we 
have  mentioned  above,  was  lying  upon  the  table,  the  black 
matter  not  being  yet  cleaned  from  the  engraving; — the 
damp  linen  absorbed  the  black,  receiving  a  perfect  im- 
pression of  the  plate:   this,  when  seen  by   Finiguerra, 
excited  his  surprise  and  delight,  so  that  he  went  to  work 
with  fresh  triab,  and  thus  became  the  discoverer  of  the 
important  and  beautiful  art  of  printing  firom  engraved 
plates.     The  materials  of  which  the  enamel  of  niello  was 
composed  were  silver,  copper,  lead,  and  sulphur,  with  borax 
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for  a  flux.  The  engraving  was  thoroughly  cleansed  finon 
adhering  dirt  and  grease,  and  the  above  mixture  waa 
carefully  worked  into  all  the  lines;  the  plate  was  them 
subjected  to  a  sufficient  temperature  to  fuse  the  mixture, 
which,  consequently,  flowed  into  every  part,  producing  a 
compact  enamel,  through  which,  when  the  surCeice  was 
polished,  the  white  lines  of  silver  shewed; — ^the  design 
having  the  appearance  of  being  executed  in  black  upon  a 
white  bright  ground;  and  the  effect  not  being  altogether 
unlijLe  that  produced  in  the  Daguerreotype. 
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To  Henry  William  Ripley,  of  Bradford,  in  the  county  of 
York,  dyer,  for  improvements  in  dressing  and  finishing 
piece-goods, — [Sealed  19th  November,  1850.] 

This  invention  of  improvements  in  dressing  and  finishing 
piece-goods  refers  to  a  mode  of  improving  the  appearance  cf 
such  fabrics,  and,  in  the  case  of  goods  which  are  dyed  black, 
of  materially  increasing  the  intensity  of  the  tint. 

The  classes  of  goods  to  which  the  improved  process  is  found 
to  be  most  particularlv  applicable  are  those  made  with  a  cot- 
ton warp  and  worsted  or  woollen  weft,  and  those  which  are 
formed  of  cotton  and  silk,  or  worsted  and  silk,  or  the  three 
materials  combined  or  separate. 

The  invention  consists  in  applying  oil  or  oleaginous  matter, 
or  saponaceous  matter,  to  the  surface  of  the  fabric,  after  it 
has  been  dyed  and  finished,  or  partially  finished,  in  the  ordi- 
nary way, — such  oil  or  oleaginous  or  saponaceous  matter 
being  imparted  very  sparingly  to  the  fabric  by  means  of  a 
soft  brush.  In  applying  the  oil  by  hand,  it  is  first  spread 
evenly  upon  a  smooth  flat  surface,  and  the  brush  being  dab- 
bed thereon,  will  take  up  a  small  portion  of  oil  on  the  points 
of  the  hairs.  The  brush,  thus  charged,  is  passed  rapidly  and 
repeatedly  over  the  surface  of  the  fabric  under  operation,  until 
the  oil  is  brushed  well  into  the  fabric ;  but,  in  order  to  carry 
on  the  operation  with  greater  speed,  the  fabric  may  be  sub- 
mitted to  the  action  of  a  rotary  brush,  supplied  with  oil  or 
oleaginous  or  saponaceous  matter  in  the  ordinary  manner  of 
feeding  printing-rollers  with  ink,  o^  in  any  other  suitable 
manner, — it  being  a  point  of  great  importance  that  the  supply 
to  the  brush  shall  be  so  limited,  that  the  amount  of  greasy  or 
saponaceous  matter  imparted  by  the  brush  will,  in  no  per- 
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ceptible  degree,  saturate  the  fabric,  but  be  present  in  an  almost 
inappreciable  quantity.  The  fabric  is  caused  to  travel  slowly 
forward,  and  come  in  contact  with  the  rotary  brush ;  which, 
if  revolving  in  the  same  direction  that  the  fabric  is  travelling, 
must  have  a  greater  surface  speed  than  the  fabric, — ^the  object 
being  to  submit  the  fabric  to  considerable  friction  as  it  passes 
under  the  brush;  whereby  an  improved  appearance  will  be 
imparted  to  the  fabric.  The  oleaginous  matter  preferred  to 
be  employed  is  pure  olive  oil ;  but  other  inodorous  oils  or 
saponaceous  matters,  composed  of  fats  and  alkalies,  may  be 
used,  if  thought  desirable. 

Although  it  has  been  stated  above,  that  the  invention  is 
particular^  applicable  to  piece-goods,  composed  of  two  or 
more  materials,  yet  it  is  found  that  goods  produced  from 
one  material,  and  particularly  woollen  cloths,  may  also  be 
dressed  and  finishea,  with  advantage,  in  a  similar  manner. 
By  submitting  woollen  cloths  to  this  process,  an  additional 
lustre  is  imparted  thereto ;  and  when  dyed  of  a  dark  tint,  as 
black  or  brown,  the  brilliancy  or  intensity  of  the  color  is  con- 
siderably augmented.  When  acting  upon  woollen  cloths,  or 
othor  goods  requiring  the  lustrous  appearance,  it  will  be  best 
to  cause  the  brush  to  rotate  in  the  direction  in  which  the 
cloth  is  travelling,  unless  the  back  of  the  cloth  alone  is  sub- 
jected to  the  operation :  in  which  case  the  direction  of  rota- 
tion of  the  brush  is  of  no  consequence. 

The  patentee  claims,  as  his  improvements  in  dressing  and 
finishing  piece-goods,  submitting  the  same  to  the  action  of  a 
frictional  surface  or  of  frictional  surfaces,  supplied  with  olea- 
ginous or  saponaceous  matter,  for  the  purposes  above  set 
forth.— [InroUed  May,  1 85 1 .] 


To  William  Edward  Newton,  of  the  Office  for  Patents, 
66,  Chancery-lane,  in  the  county  of  Middlesex,  civil  engi^ 
neer,  for  improvements  in  obtaining,  preparing y  and  apply- 
ing zinc  and  other  volatile  metals,  and  the  oxides  thereof; 
and  in  the  application  of  zinc  or  ores  containing  the  same 
to  the  preparation  or  manufacture  of  certain  metals  or 
alloys  of  metals, — being  a  communication. — [Sealed  23rd 
July,  1850.] 

The  first  part  of  this  invention  consists  in  the  use  of  improved 
furnaces  for  the  reduction  of  zinc,  and  the  manufacture  of  its 
white  oxide. 

This  part  of  the  invention  embraces,  first, — ^the  system  of 
reduction  by  means  of  cylindrical  retorts,  arranged  in  hori- 
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sontal  or  nearly  horisontal  pocitions,  and  with  the  open  ends 
of  the  retorts  presented  at  one  side  of  the  f umace,  as  is  prae* 
tised  in  what  is  generally  termed  the  Belgian  method  of  re- 
duction. In  the  Belgian  furnace,  the  retorts  are  arranged  ia 
numerous  horisontal  or  nearly  horisontal  tiers,  having  the  fire- 
place beneath,  surmounted  by  an  arched  cover  of  fire-bricks^ 
which  is  pierced  with  several  openings,  in  order  to  admit  of  a 
more  diffused  and  graduated  heat  to  the  retort-chamber  above; 
and  this  latter  has  also  an  arched  cover  above  the  retorts,  and 
is  pierced  with  several  openings  for  the  exit  of  the  smoke  and 
gases  into  corresponding  flues,  and  thence  into  the  chimney 
above.  Now  these  openings  at  the  upper  part  of  the  retcnrt- 
chamber  are  productive,  in  operations  conducted  at  such  hi^ 
temperatures,  not  only  of  much  loss  from  the  escape  of  hott 
abng  with  the  gases,  but  also  of  a  want  of  uniformity  therein^ — 
the  upper  tiers  being  at  a  much  lower  temperature  than  thoae 
nearer  to  the  arched  cover  next  the  fire. 

To  obviate  these  objections,  and  to  ensure  a  grater  uni* 
formity  of  temperature  throughout  the  furnace,  the  improved 
furnaces  for  the  smelting  of  sine  are  closed  at  the  top,  and  the 
smoke  and  gases  are  made  to  ascend  from  the  fire-place,  and, 
after  rising  to  the  top  or  arch  above  the  retorts,  to  reverberate, 
and  descend  to  a  flue  or  flues  placed  at  or  near  the  bottom  of 
the  retort-chamber,  and  leading  to  the  chimney.  By  this 
arrangement,  the  heat  is  diffused  more  equally  throughout 
the  retort-chamber,  and  more  economically  appued  to  all  the 
retorts  than  in  the  Belgian  or  any  other  furnace  heretof<»e 
used  for  this  purpose ;  and  the  operator  is  enabled  to  enlarge 
the  capacity  of  the  retort-chamber,  and  increase  the  number 
of  retorts  which  may  be  operated  upon  by  a  given  quantity 
of  Aiel. 

In  this  description  of  enlarged  furnace,  a  single  fire-plaoe 
may  be  used  in  the  central  part  of  the  furnace :  in  which 
case  the  smoke  and  gases,  after  entering  through  the  pierced 
arch  over  the  fire  into  the  retort-chamber,  and  parting  with 
their  heat  among  the  numerous  tier^  of  retorts  therein,  will 
be  forced  by  the  blast,  or  drawn  by  the  natural  draft  of  the 
chimney,  downwards,  through  openings  into  the  flues  beneath 
at  the  right  and  left  sides  of  the  fire-place.  Or,  secondly, 
the  furnace  may  be  provided  with  two  fire-places,  one  opening 
at  each  end  of  the  furnace :  in  which  case  the  smoke  and 
gases,  after  passing  through  the  openings  in  the  pierced 
arches  into  the  retort-chamber  above,  will  be  reflected  by  the 
closed  arch  above  the  retorts,  and  will  make  their  exit,  at  the 
central  part  of  the  chamber,  between  two  parallel  walk^  which 
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rise  Mwnewhat  above  the  lower  tier  or  tiers  of  retorts,  and 
whieh  serve  to  eoBdact  the  smoke  and  gases  to  the  horisontal 
floe  beneath^  wh^ice  they  find  their  way  to  the  chimn^. 
This  latter  arrangement  has  an  advantage  over  the  former  in 
the  manufacture  of  the  white  oxide  of  zinc^  inasmuch  as  the 
dust  arising  from  the  fires  is  removed  from  the  central  part 
to  the  two  ends  of  the  furnace^  and  is,  consequently,  more 
remote  from  the  oxidizing  openings  in  the  pipes  or  chambers 
attached  to  the  mouths  of  the  retorts.  By  this  means  the 
dust  which  might  otherwise  be  drawn  into  the  retorts,  and 
interfere  with  the  purity  of  the  products,  is  retained  at  a  dis- 
tance, and  prevented  from  intermingling  with  the  metallic 
XI.  In  the  reduction,  however,  of  the  fumes  into  m^ 
sine,  this  matter  is  not  of  any  great  consequence. 

An  opening,  with  a  door  or  stopper,  in  the  outer  wall,  over 
and  near  to  the  pierced  arch  next  above  the  fire,  serves  for 
the  introduction  of  fire-tiles,  which  may  be  used  as  registers 
to  each  opening  in  the  arch,  and  are  intended  to  enable  the 
qierator  to  control  the  admission  of  the  heat  to  the  several 
parts  of  the  retort-chamber.  It  is  evident  that,  in  order  to 
eeoaomise  space  and  materials,  two  furnaces,  either  with  one 
or  two  fire-places,  may  be  placed  back  to  back,  having  but 
cme  rear  wall,  common  to  each,  between  them. 

A  single  furnace,  of  the  improved  construction,  is  represented 
in  Plate  III.,  in  which  fig.  1,  is  a  side  elevation ;  fig.  2,  a 
vertical  section,  passing  through  the  two  fire-places ;  fig.  8,  a 
vertical  section,  taken  at  the  dotted  line  ▲,  a,  of  fig.  2 ;  and 
fig.  4^  is  a  vertical  section  of  a  modification,  taken  in  the 
same  plane  as  fig.  2. 

a,  a,  represents  the  fire-places,  with  ash-pits  6,  b.  The 
roofr  c,  c,  of  the  fire-places,  are  made  with^apertures,  to  dif- 
fdae  the  heat  and  products  of  combustion ;  and  these  aper- 
tures can  be  openea  or  closed,  and  governed  at  pleasure,  by 
means  of  a  slate  or  register,  which  regulates  an  aperture  in 
the  outer  wall.  The  retort-chamber  6,  is  covered  by  an  arch  /, 
whieh  reverberates  the  heat  and  products  of  combustion,  and 
causes  them  to  descend  through  a  central  descending  flue  ^, 
to  the  exit  flue  A :  the  upper  part  of  the  flue  jr,  is  above  the 
roof  of  the  fire-chamber. 

In  fig.  4,  the  fire-chamber  a,  is  in  the  middle ;  and  there 
are  two  descending  flues  g^  g,  one  on  each  side,  but  below 
the  level  of  the  roof  of  the  fire-chamber,  and  with  perforated 
slabs  t,  interposed  between  them  and  the  retorts,  to  prevent 
the  products  of  combustion  from  taking  a  direct  course  to 
theflQ 
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The  front  walls  of  tlie  retort-chambers  are  compoaed  of 
hezagcmal  forms  or  pieces  k,  of  baked  fire-clay  and  cement, 
or  of  other  refractory  material  capable  of  withstanding  the 
heat,  which  forms  have  open  centres,  of  a  circular  ahape; 
the  wider  ones  are  intended  for  the  reception  and  support 
of  the  front  or  open  ends  of  the  retorts  I,  which  rest  on  the 
inner  edges  of  the  forms,  while  their  rear  or  closed  ends  rest 
upon  similar  forms,  but  of  less  width,  attached  to  or  composing 
part  of  the  rear  wall  m,  of  the  furnace.  The  forms  consti- 
tuting the  front  wall  may  be  6  to  9  inches  in  depth  ;  two  or 
three  rows  of  which,  arranged  together,  with  central  openings 
adapted  to  each  front  and  rear,  will  give  a  conjoined  thickness 
to  the  front  of  18  or  more  inches ;  and  the  openings  thus 
connected  and  adapted  to  each  other,  being  thereby  rendered 
of  a  sufficient  depth,  will  constitute  what  is  termed  the  cold 
or  condensing  chambers,  in  which  repose  the  earthen  or  iron 
receivers  of  the  usual  construction ;  so  that  the  fumes  distilled 
from  the  ore  in  the  retorts  will  be  condensed  and  retained  in 
a  liquid  state.  Instead  of  two  rows,  the  Iront  wall  may  be 
constructed  of  single  forms,  of  18  to  20  inches  in  depth ;  but 
these  are  not  so  easily  made,  and  they  are  more  apt  to  warp. 
When  the  fumes  are  to  be  converted  into  white  oxide,  the  cold 
or  condensing  chambers  may  be  dispensed  with ;  and  a  single 
row  of  forms,  of  6  inches  omy  in  depth,  will  be  sufficient,  and 
will  permit  a  more  ready  access  of  air  to  the  openings,  which, 
in  this  case,  are  left  in  the  receiving  pipes  attached  to  the 
mouths  of  the  retorts,  for  the  conversion  of  the  fumes  into 
the  oxide. 

Besides  the  advantage  of  a  more  even  temperature  in  these 
improved  sine  furnaces,  the  patentee  is  enabled,  by  the  con- 
finement of  the  heat  at  the  upper  part  of  the  retort-chambers, 
to  give  them  a  more  elongated  form  and  greater  capacity,  by 
spreading  out  the  arch  to  an  extent  that  will  admit  of  a  greater 
number  of  retorts  beyond  that  worked  in  the  Belgian  furnace : 
as  many  as  from  50  to  60  retorts,  or  more,  ma^  thus  be  worked 
to  advantage,  and  with  no  increase  of  fuel,  whde  in  the  Belgian 
furnace  the  number  seldom  exceeds  from  45  to  47 ;  and,  by 
reason  also  of  the  greater  regularity  and  uniformity  of  tempe- 
rature, the  loss  by  breakage  of  the. retorts  is  considerably 
diminished. 

Under  this  part  of  the  invention  the  patentee  claims  the 
use  of  the  improved  furnace,  above  described  (being  an  im- 
provement on  what  is  known  as  the  Belgian  furnace),  for  the 
reduction  of  sine, — such  improvement  consisting  in  the  ar- 
rangem^it  of  the  fire-place  or  places>  and  the  flue  or  .flues,  ioi 
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meh  a  manner  that  the  products  of  combnstion^  after  giving 
off  their  caloric  to  the  retorts  in  the  chamber,  may  be  rerer- 
berated  by  the  closed  arch  top^  and  carried  downward  and 
Qondacted  away  through  openings  situate  at  or  near  the  bot« 
torn.  And  he  also  claims  the  use  of  furnaces,  the  retort 
chambers  of  which,  for  heating  the  retorts,  are  formed  by 
making  the  front  and  rear  walls  thereof  of  hexagonal  blocks 
or  forms,  with  central  apertures,  to  receive  the  ends  of  the  re-* 
torts,  as  described ;  and  this,  whether  for  the  reduction  of 
sine  or  other  metals. 

The  second  part  of  the  invention  relates  to  the  use  of 
another  improved  construction  or  arrangement  of  furnace  for 
the  reduction  of  the  ores  of  zinc  into  oxides :  in  which  furnace 
the  cylindrical  retorts,  as  described  above,  are  dispensed  with, 
and  one  large  retort,  muffle,  or  oven  (constructed  of  fire-bricks, 
or  of  other  suitable  refractory  material),  is  employed  in  place 
thereof.  This  retort,  muffle,  or  oven,  consists  of  one  large 
chamber,  to  receive  the  ore  to  be  treated;  the  upper  part  of 
this  chamber  is  of  an  arched  form,  and  the  bottom  is  either 
flat  or  curved  in  the  form  of  an  arch  or  a  series  of  arches; 
and  the  bottom  and  top  are  surrounded  by  flues  for  the  pas- 
sage or  reception  of  the  heated  products  of  combustion  from 
a  furnace  placed  at  the  end  or  in  front  of  the  said  oven. 

Fig.  5,  is  a  longitudinal  vertical  section  of  one  form  of  re-« 
tort,  muffle,  or  oven,  which  has  been  tried  and  found  success*^ 
ful ;  fig.  6,  a  horizontal  section,  taken  at  the  line  a,  a,  of 
fig.  5 ;  fig.  7,  is  a  longitudinal  section  at  the  line  B,  &,  of 
fig.  6;  fig.  8,  is  a  cross  section  at  the  line  c,  c,  of  fig.  5  ; 
fig.  9,  is  another  cross  section,  at  the  line  d,  d,  of  fig.  5  ; 
fig.  10,  is  a  cross  section  of  a  modification,  with  the  bottom  of 
the  retort,  muffle,  or  oven,  made  of  flat  slabs  instead  of  a 
aeries  of  arches ;  and  figs.  11,  and  12,  are  cross  and  longitu-^ 
dinal  sections  of  a  modification,  with  arched  slabs  forming 
bottoms  between  the  bases  of  the  two  arches  on  each  side.^ 
^S  is  the  inside  of  the  retort,  muffle,  or  oven,  to  receive  the 
ere  to  be  treated ;  b^,  is  the  top,  which  is  formed  as  an  arch, 
of  any  desired  curve;  and  c\  is  the  bottom,  which  may  be 
either  a  single  arch,  or  a  series  of  small  arches,  or  composed 
of  flat  slabs.  The  two  ends  are  closed  with  fire-bricks,  or 
lamps  made  of  fire-brick,  and  properly  luted  or  cemented,  or 
otherwise  closed  with  cement,  and  provided  with  suitable 
openings  for  charging  the  oven  with  ore,  or  for  conducting 
the  fumes  (as  they  issue  from  the  oven)  into  a  suitable  con- 
densing-chamber  or  chambers,  as  well  as  for  stirring,  manipu^ 
lating,  or  withdrawing  the  exhausted  residuum  of  the  orev 
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The  fire-phce  or  grate  d^,  with  an  adi-pit  e^,  bdow,  is  caa* 
■tructed  at  one  end  of  the  oven  (it  may^  however,  be  made  at 
the  side);  and  from  it  the  producta  of  combuation  paaa  into  • 
flae-space  /^^  over  the  nppa  ardi  of  the  retort  (formed  hj 
another  arch  g^^\  thence  aronnd  the  rear  and  down  to  two 
flues  h}j  h}^  under  the  bottom  and  near  the  sides ;  then  around 
the  ends  thereof,  in  front,  into  and  through  another  floe  i\ 
under  the  bottom  and  between  the  two  flues  A^,  h},  to  the 
exit . flue  j^,  leading  to  the  chimney,  which  may  be  common  to 
several  furnaces.  Or,  when  the  retort  is  composed  of  two 
concentric  arches,  as  represented  in  figs.  11,  and  12>  with 
two  arched  bottoms  A:^,  k^,  uniting  the  bases  of  the  two  laiige 
archea  at  each  side,  then  Uie  products  of  combustion  pass  di^ 
xectly  into  a  flue  space  under  the  bottom  arch ;  thence^  Isto- 
rally,  under  the  two  arched  bottoms  k^jK^}  and  then  tiiioug^ 
the  flue  over  the  top  arch,  which  conducts  the  produda  of 
combustion  downwanls  into  the  flues  leading  direct  to  the 
chimney.  In  no  case  must  the  fire-place  be  situated  beneath 
the  muffle  or  oven ;  as  the  arched  bottom  would  be  soon  de- 
stroyed by  the  intense  action  of  the  heat. 

Atmospheric  air  is  admitted,  in  the  following  manner,  int^ 
the  retort,  muffle,  or  oven,  to  oxidize  the  fumes  arising  from 
the  ore : — The  fire-bridge  /^,  /^,  is  made  double  or  hollow  (aa 
in  fig.  6,),  with  a  narrow  flue  or  space  m^  between  the  two 
parts;  and  this  space  m^,  communicates  with  the  blast-ptpe 
of  a  blowing  apparatus,  and  leads  to  the  U{^per  part  of  the 
retort  or  oveu,  so  that  the  supply  of  air  shall,  in  its  passage 
between  the  two  bridges,  become  highly  heated  before  it 
enters  the  retort  or  oven :  this,  however,  may  be  dispensed 
with, — ^the  air  being  introduced  either  in  the  cold  state  or 
from  any  other  heating  apparatus.  There  is  an  aperture  n*^ 
at  the  back  and  near  the  top  of  the  oven,  communicating^  by 
an  appropriate  pipe,  with  the  receiver  or  condensing-cbamberj 
eonstructed  on  the  improved  plan  hereinafter  described,  or  of 
any  other  suitable  construction.  This  pipe  has  a  valve  or 
flapper  #^,  near  its  bottom,  for  the  admission  of  a  further 
portion  of  cool  atmospheric  air.  When  so  constructed  aa  to 
have  the  fire-chamber  communicating  directlv  with  the  floe 
above  the  retort,  the  covering-arch  will  be  highly  heated  i 
and  then  this  covering-arch  is  to  be  employed  for  the  purpose 
of  a  preparatory  heating  of  the  ore,  which  is  to  be  spread  to 
the  required  thickness  thereon : — in  such  cases,  a  hole,  pro* 
vided  with  an  air-tight  stopper,  is  formed  in  the  centre  of  the 
two  arches,  with  a  communicating  tube  o^,  fig.  6,  through 
which  the  roasted  ore  can  be  directly  charged  into  the  retort. 
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'  By  nieans  of  a  retort^  mnffle,  or  oven,  sctch  as  herein  de- 
Mimul,  the  ore  to  be  volatilized  can  be  spread  in  a  thin  stra« 
fam  over  the  lower  surface  thereof,  so  as  to  be  acted  upon  by 
the  heat  from  above  and  below,  and  caused  to  give  out  its 
fillies  more  effeetively  and  economically  than  in  retorts  of  the 
WBJui  eonstruetion ;  whilst,  at  the  same  time,  the  muffle  or 
oveo  is  move  durable  and  less  costly. 
'  The  patentee  claims,  as  this  part  of  the  invention,  the  re* 
isu&m  of  the  ores  of  sine  into  the  state  of  an  oxide,  in  an 
eveoj  retort,  or  muffle,  connected  with  a  fire-chamber,  placed 
ai  the  eaA  or  side  of  the  said  oven  or  retort,  so  that  the  said 
oven  or  retort  shall  be  heated  by  the  products  of  combustion 
ptsahig  through  flue-spaces  surrounding  the  oven;  and,  in 
which  oven  or  retort,  the  oxidation  of  the  metallic  fumes  is 
afbeted  by  the  admission  of  atmospheric  air  through  suitaUe 
epemngs* 

The  third  part  of  the  improvements  consists  in  certain  ap- 
pReations  of  sine,  or  of  ores  containing  the  same,  to  the  pre- 
puwiioB  or  manu&cture  of  certain  metals,  or  alloys  of  metals. 

The  metals  intended  to  be  operated  upon,  or  to  be  alloyed 
with  fine,  are  iron  and  steel,  which  are  thereby  rendered 
more  malleable  and  less  liable  to  oxidation.  The  process  by 
whidi  this  combination  of  sine  with  iron  or  steel  is  effected^ 
and  which  constitutes  the  present  improvement,  is  similar  to 
ttat  employed  for  converting  iron  into  steel,  and  known  by 
metallurgists  under  the  name  of  cementation ;  whereas,  the 
method  new  generally  practised  consists  in  simply  fusing  the 
fine^  and  sometimes  not  only  the  zinc,  but  also  the  metal 
whidi  is  to  be  alloyed ;  in  place  of  which  the  inventor  raises 
Ae  heat  to  the  point  of  volatilization  of  the  zinc,  but  not 
mueh  beyond  that  of  a  red  or  bright  red  of  the  iron  or  steel. 
The  Bine  is  used  in  its  metallic  state,  or  else  in  the  form  of 
sndi  of  its  ores  as  are  natural  oxides  (as,  for  instance,  the  red 
ende  of  zinc,  or  franklinite,— which  latter  is  properly  an  iron 
ere,  but  contains  a  considerable  portion  of  oxide  of  zinc),  or 
ether?rise  such  of  the  prepared  ores  as  are  free  from  sulphur, 
areeDie,  or  other  impurities  or  qualities  detrimental  to  iron  or 
■ted.  The  ores  or  oxides,  somewhat  finely  pulverised,  are  to 
be  intermixed  with  charcoal,  or  other  carbonaceous  matter,  to 
wad  in  their  reduction,  and  may  then  be  thinly  stratified,  in 
akeraato  layers,  with  the  iron  or  steel,  and  heat  applied  to 
the  mass  in  any  convenient  form  of  oven  or  frimace,  having  a 
vent  or  flue  for  the  escape  of  such  fumes  or  gases  as  may  not 
be  absorbed  by  the  iron  or  steel.     It  is  prdferable  that  this 
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process  should  be  conducted  under  sKght  "ptemmxe,  in  ordor 
to  retain  the  fumes  or  gases  at  a  slight  pressure  in  the  tomato 

A  suitable  furnace  for  the  purpose  is  that  niuaOy  empkrfvd 
for  the  making  of  bar  or  blistered  steely  and  called  the  fitfute 
of  cementation.  In  the  troughs  or  chests  of  this  funmoe  the 
iron  or  steel  may  be  stratified  with  the  mixture  of  the  ore  or 
oxides  and  carbonaceous  mattw :  and  the  chests  should  have 
suitable  covers^  arranged  so  that  the  vapors  and  gases  nay 
be  retained  under  a  slight  pressure,  and  yet,  in  party  alknred 
to  escape,  as  above  stated.  If  the  iron  should  be  in  a  highly 
carbonized  state,  such,  for  instance,  as  pig  or  ordinary  cast* 
iron,  care  should  be  taken  that  the  carbonised  matter  be  less 
in  proportion  than  the  equivalent  required  for  the  entire 
duction  of  the  sine  ore  or  oxides;  which  will,  in  that 
serve  to  aid  in  the  withdrawal  of  the  carbon  of  the  iron ;  and 
it  will  thereby  be  brought  more  nearly  into  the  state  of  mal- 
leable iron.  If,  on  the  contrary,  steel  is  to  be  operated  upon, 
the  carbonaceous  matter  should  be  in  excess,  lest  the  steel  be 
entirely  robbed  of  its  carbon.  The  heat  to  be  applied  need 
not  exceed  that  of  a  bright  red,  which  will  be  found  sufficient; 
as  iron  and  steel,  and  volatilized  zinc,  have  an  affinity  at  a 
moderate  temperature.  The  heat  should  be  discontinued  as 
soon  as  or  before  the  ores  or  oxides  are  entirely  reduced ;  in< 
asmuch  as  a  further  prolongation  of  it  would  only  serve  to 
dissipate  that  portion  of  the  zinc  which  had  previously  nnited 
with  the  iron  or  steel. 

When  small  articles  of  cast  or  manufactured  iron  and  steel 
are  to  be  operated  upon,  metallic  zinc  is  sometimes  employed; 
and  a  portion  thereof  is  placed,'  along  with  those  articles^  in 
closed  vessels  or  muffles,  of  earthenware,  or  of  iron  lined  with 
clay  or  cement.  These  muffles  or  vessels  may  be  introduced 
into  an  oven  or  ordinary  annealing  furnace, — ^the  covers  being 
first  well  luted  on,  in  order  to  prevent,  as  much  as  possible, 
the  escape  of  the  fumes  of  the  zinc  When  luted  or  closed 
vessels  are  used,  metallic  zinc  is  preferable  to  the  oxides  and 
carbonaceous  admixtures  used  for  their  reduction ;  as  there 
would,  in  the  latter  case,  be  so  great  an  escape  of  carbonic 
acid  gas,  as  to  interfere  with  the  luting  of  the  vessels.  Hie 
heat  may  be  continued  until  the  vessels  and  their  contents 
have  been  brought  regularly  throughout  to  a  heat  not  ex- 
ceeding a  bright  red ;  and  then  the  fires  should  be  withdrawn, 
and  the  muffles  left  to  cool  by  degrees  in  the  furnace. 

The  precise  degree  of  heat  and  length  of  time  to  which  the 
articles  are  to  be  subjected  must  depend  on  their  size  and 


iakUmee^and  the  eitent  to  which  it  is  desired  to aHoy  them : 
if  of  small  and  light  subfltaneei  the  sine  will  penetrate  through- 
Ottt  almost  as  rapidly  as  the  pores  of  the  metal  are  well  opened 
hj  the  heat. 

The  patentee  says,  he  is  aware  that  it  has  been  heretofore 
proposed  to  aUoy  iron  and  steel  with  aine^  eopper^  and  other 
metals,  by  various  processes ;  and  he  does  not  therefore  intend 
to  eiafan  the  exclusive  right  of  alloying  iron  and  steel  with 
nnc;  but  he  claims,  as  the  third  part  of  the  invention,  alloying 
iroB  or  steel  with  volatilised  sine,  whether  obtained  from  me« 
taUic  line  or  from  the  ores  thereof,  as  described. 

The  fourth  part  of  the  invention  relates  to  the  collecting  or 
saving  of  the  volatile  products  of  the  distillation  or  of  the  oxi- 
dation of  ainc  and  other  volatile  metals,  which  it  is  proposed 
to  collect  in  chambers  or  bags,  constructed  of  closely  woven 
doth,  of  cotton,  woollen,  flaxen,  or  other  fibrous  or  textile 
material,  capable  of  separating  and  retaining  the  desired  pro- 
duets,  while  the  air  or  gaseous  portion  is  to  be  forced  or  drawn 
through  the  pores  of  the  cloth  or  strainer,  by  means  of  a  &n, 
Uower,  or  other  suitable  propelling  or  exhausting  appara- 
tus. This  apparatus  is  to  be  placed  in  connection  with  a 
main  or  large  tube,  which  communicates  with  several  smaller 
pipes,  adjusted  to  the  retort  or  retorts,  or  to  the  condensing- 
diambers  attached  thereto,  and  is  intended  for  the  douUe 
purpose  of  drawing  the  vapors  from  the  retorts  as  well  as  the 
atmospheric  air,  which  is  admitted  (to  oxidize  the  vapors)  at  a 
smaU  opening  in  the  oxidising-pipe  or  chamber,  near  the 
mouth  of  the  retort;  and  these  pipes,  with  the  main  pipe, 
form  the  channel  through  which  the  oxidized  products  and 
accompanying  gases  are  respectively  forced  into  or  through 
the  pores  of  the  bag,  so  that  the  air  and  gases  may  escape 
into  the  open  air. 

The  main  pipe  is  made  of  metal,  and  should  be  of  su£Scient 
length  to  permit  the  fumes  and  gases  to  oool  before  they 
reach  the  stouner  or  bag,  so  as  to  prevent  them  from  burning 
the  same.  The  end  of  this  pipe  communicates  with  the  casing 
of  a  fan-blower ;  and  the  fumes  and  gases  are  drawn  into  the 
easing  of  the  fan  by  the  centrifugal  action  of  its  vanes,  and 
forced  out,  through  the  spout  or  exit-passage,  into  the  mouth 
of  a  long  straining  bag,  made  of  canvas  or  other  cloth,  closely 
woven,  of  cotton,  wool,  flax,  or  other  textile  substance.  Along 
the  bottom,  at  convenient  distances  apart,  the  strainer  is  pro- 
vided with  branch  pipes,  of  the  same  material,  open  at  both 
ends,  but  which  are  to  be  tied  at  the  lower  end,  to  collect  the 
products  of  the  distillation ;  and  when  it  is  desired  to  dis- 
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ehacge  tliete  bnneh  pveti  thejr  are  to  be  tied  ap  ti|^ 
the  atnuner,  and  then  q^eoed  at  the  lower  endj  and  the  een* 
tents  allowed  to  £r11  ont. 

If  the  bag  or  strainer  be  eompoaed  of  materials  too  alig^ 
to  withstand  the  pressure  on  its  inner  sorfaee,  that  preaaiDe 
may  be  received  by  an  exterior  enclosing  bag^  formed  of  iMt*< 
work,  or  of  stouter  materials^  and  made  of  somewhat  amaHer 
aise  than  the  inner  bag.  Should  the  porea  of  the  inner  bag^ 
or  strainer  become  dogged,  they  may  be  relieved  by  strildng 
or  whipping  it  on  the  outside;  or  by  stopping  for  a  time  the 
blowing  or  exhansting  appasatu^  and  aUowing  it  to  eoUapae^ 
and  then  ahakmg  it;  or  nj  tonu^g  the  bag  inside  oul^  and 
then  applying  the  pressure  to  the  opposite  aide.  With  r^gaid 
to  dimensions,  it  may  be  stated  that  a  main  tobe,  about  ft 
&et  in  diameter  and  70  feet  long,  has  been  used  for  the  toL 
lection  of  the  white  oxide  of  sine  from  60  small  retorts;  bui 
with  larger  dimensions  better  results  will  be  obtained ;  aad^  if 
deemed  advisable,  the  diameter  of  the  bag  may  be  lessened, 
and  its  length  increased  in  proportion.    Instead  of  a  bag^  • 

3uare  or  oblong  chamber  mav  be  used,  having  some  portions 
the  top  or  aides  formed  of  the  straining^clotha.  An  aiiw 
tight  chamber  may  also  be  employed,  with  a  strainingflMi^ 
adapted  to  its  end,  and  passing  into  the  interior  of  the  dum* 
her — ^the  end  of  the  bag  being  also  in  oommunioati<m  with 
the  main  or  tube  communicating  with  the  retorts ;  and^  on  ap* 
(dying  the  exhausting  apparatus  at  the  other  end  of  tba 
ehamoer,  the  same  objec}  may  be  accomplished.  Besides  col* 
lecting  the  products  of  zinc,  this  straining  apparatus  may  be 
used  for  similar  useful  purposes. 

The  above-described  strainer  is  more  espedally  adapted  Iq 
the  collection  of  the  volatilised  products  of  distillation  when 
the  same  are  to  be  saved  in  an  oxidized  state  (such  as  the  white 
oxide  of  sine) ;  but  when  such  products  are  to  be  saved  in  the 
metallic  form  (as,  for  instance,  in  that  of  the  blue  powder  (^ 
sine),  the  fan,  blower,  or  other  such  powerful  exhausting  a^ 
paratus,  might  cause  the  admission  into  the  tubes,  at  their 
connection  with  the  retorts,  muffles,  or  oven,  of  a  portion  of 
atmospheric  air,  which  should  be  carefully  guarded  against. 
In  order  to  avoid  this  danger,  and  at.  the  same  time  to  give 
a  moderate  exhausting  e£fect  to  aid  in  the  withdrawal  fima 
the  retorts^  oven,  or  muffles,  of  the  vapors,  as  they  arise  firom 
the  e£Fects  of  the  heat,  it  is  proposed  to  attach  thereto  a  pipe 
or  pip^,  made  of  sheet  iron,  or  other  good  conductor  ol  heat^ 
and  to  devate  the  opposite  end  thereof  to  such  a  height  that 
the  heated  vapor  and  gases  may  be  drawn  towards  the  same 
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witli  a  moderate  Aegtee  of  force^^^the  gases  being  allowed  to 
escape  timmgh  a  small  ortfiee  in  the  upper  end  of  the  pipe: 
The  length  of  this  pipe  shonld  be  such^  that  the  metalHc  va- 
pon  have  time  to  cool  and  settle  within  the  pipe  before  they 
iMeh  the  smidl  opening  provided  for  the  escape  of  the  gases. 
Instead)  however^  of  elevating  the  end  of  the  pipe  farthest 
from  the  i^etort^  it  may  be  allowed  to  rest  in  a  horizontal  di* 
leetion;  and  at  the  further  end  may  be  fixed  a  smaller  vertical 
pipe,  of  the  height  of  several  feet,  or  snfBcient  to  give  the 
raqnired  draft  for  the  escape  of  the  heated  gases :  a  register 
may  be  attached  to  this  smaller  pipe,  to  enable  the  workman 
tb  eoBtiol  the  force  of  the  draft.  The  main  or  horizontal  tub^ 
mnaty  as  before,  be  of  sufficient  length  to  allow  the  metallic 
vapors  to  cool  and  condense  before  they  reach  the  smaller  pipe 
far  the  escape  of  the  gases ;  and  the  products  will  thus  be 
slived  in  the  form  of  a  metallic  powder. 

The  patentee  elaims,  as  the  fourth  part  6f  this  invention; 
the  itte  of  a  porous  or  fibrous  bag,  or  receiving-chamber 
with  porous  sides,  or  an  air*-tight  chamber  with  a  straining 
or  porous  bag  adapted  to  the  inside  thereof,  and  used  in 
connection  with  either  a  blowing  or  exhausting  apparatus^ 
so  that  the  products  of  the  distillation  and  oxygenation  of 
lin^  or  other  volatile  metals,  may  be  separated  fi*om  the 
aocompanjring  air  and  gases,*-*-which  latter  will  be  forced 
or  otherwise  drawn  through  the  pores  of  the  cloth  or  strainer, 
and  conveyed  into  the  atmosphere.  And  for  the  collection  of 
the  Uoe  or  metallic  powder  of  zinc,  or  the  products  of  the 
distillation  of  other  volatile  metals,  he  also  claims  the  use  of 
the  collecting  or  condensing  pipe,  with  an  elevated  end  and 
small  orifice  therein  for  the  escape  of  the  gases;  or  otherwise 
a  horizontal  collecting  or  condensing  pipe,  with  a  smaller  as-' 
eending  pipe  at  its  further  extremity,  to  aid  in  giving  a  mode-' 
rate  draft  to  the  escaping  gas,  as  described. 

The  fifth  part  of  the  invention  relates  to  the  preparation 
and  application  of  the  several  ores  and  natural  oxides  of  zinc, 
and  also  of  franklinite>  to  the  preparation  of  new  and  useful 
pigments. 

These  ores  and  natural  oxides  of  zinc  consist  of  calamine  or 
the  carbonate,  of  blende  or  the  sulphuret,  of  the  red  oxide  of 
sine,  and  also  of  franklinite.  Besides  the  oxide  of  zinc,  the 
two  last-named  ores  contain  portions  of  the  oxides  of  iron  and 
of  manganese.  The  franklinite  contains  much  the  largest 
portion  of  oxide  of  iron,  and  is  better  adapted  to  the  making 
of  a  dark  color,  or  (with  the  addition  of  a  irmall  portion  of 
Iamp-black>  or  other  substitute  for  it)  an.  excellent  black  pig- 


moot.  The  red  oxide  of  sine,  with  its  natural  admixtorea  of 
Qxidea  of  iron  and  manganese,  prodneea  a  lighter  colored,  bat 
atill  a  rich  dark  brown*  In  order  to  lighten  its  tone,  the  iron 
nunr  be  extracted  aa  follows ;— First,  the  crude  ore,  as  it  oomes 
in  lumps  from  the  mine,  is  slightly  roasted,  and  then  cooled, 
either  bjr  spreading  it  out  in  the  open  air,  or  by  throwing 
water  upon  it — either  of  which  processes  renders  it  more  fn-* 
able  and  easy  to  be  broken  in  its  subsequent  treatment.  Hie 
ore  may  then  be  crushed  between  rollers  or  understampers, 
as  is  well  understood,  and  subsequently  ground  in  suitable 
mills  until  the  largest  particles  are  reduced  to  about  the  usual 
sise  of  Indian  meal,  or  of  oatmeal;  and  it  will  be  found 
that  the  largest  particles  consist  of  franklinite,  while  the  red 
oxide  of  line  will  be  in  the  state  of  fine  powder,  having  also 
some  finer  particles  of  franklinite  mixed  with  it.  The  larger 
particles  of  franklinite  are  then  separated  by  passing  the  mass 
through  a  rotary  cylinder,  having  fine  bolting  cloth  adi^pted 
to  its  sides,  or  any  other  convenient  form  of  sifting  apparatus; — 
the  finer  portion  of  red  oxide  of  sine  and  franklinite  being 
sifted  through  the  interstices  of  the  bolting  doth  into  one 
compartment,  while  the  larger  ones  of  the  franklinite  pass  out 
at  the  end  into  another  compartment.  These  two  portiona 
are  then  to  be  separately  ground,  either  in  the  dry  state  or 
in  water,  to  an  impalpable  powder.  If  ground  in  water,  the 
products  must  subsequently  be  thoroughly  dried  in  stoves  or 
suitable  kilns,  and  then  re-ground ;  when  they  may  be  packed 
in  kegs  or  vessels  of  convenient  size  for  market,  in  the  drf 
state;  or  they  may,  immediately  after  the  bolting  process,  be 
ground  with  oil  in  suitable  mills,  and  packed  as  before.  The 
separated  portions  of  the  franklinite  (or  otherwise  such  distinct 
masses  of  the  franklinite  as  may  be  brought  direct  from  the 
mine,  and  are  not  mixed  with  any  considerable  portion  of  the 
red  oxide)  on  being  treated  in  the  same  way,  form  an  excellent 

i>igment,  approaching  to  black,  without  the  admixture  of 
amp-black ;  but  the  intensity  of  the  black  is  much  increased 
by  the  addition  of  about  five  per  cent,  of  the  last-named 
substance. 

These  pigments  are  well  adapted  to  the  coating  of  iron,  tin, 
and  other  metallic  surfaces,  as  well  aa,of  wood  and  stone.  In 
order  to  give  them  a  more  powerfully  adhesive  property  when 
applied  to  metallic  surfaces,  they  are  sometimes,  after  tne  first 
grinding  and  separation,  roasted  a  second  time  in  suitable  kilns 
or  ovens,  with  the  admixture  of  carbonaceous  matter,  or  with 
the  access  of  a  reducing  flame  or  gases;  they  are  carefully 
stirred  during  the  operation,  so  as  to  bring  them  as  regularly 
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M  powiUe  to  tb^ttttfce  of  aab^ndes ;  aud^  upon  being  groondi 
with  oil  and  afiplied  to  .metallic  sar£Mes,.siich.aa  inm  and  tin^* 
asL  aleetio-magnetic  action  eaaacB^  which  moce  doselj  uutaa* 
the  two  metala,  and  has  a  Ycr^  ackaotogeoua  effect  in  pntflot* 
ing  TOch  aorfices  £rom  oxidation*    Theie- paints  may  lihewise* 
be  rendered  eleetro-magBctic  by  the  admixtuze  of  aboajb  20 
per  cent*  of  their  weight-^more  or  le8a*-*with  the  grey  oxide, 
(Mr  pnth  abovit  ten  per  cent,  of  the  blue  metallic  powder  of 
sine;  bat  of  oourae,  in  this  case,  there  arises  a  corresponding 
vanatkm  in  color.    These  electro-magnetic  paints  shoald  be 
carefully  packed,  with  as  little  delay  and  exposure  to  the  air 
aa  possible,  in  order  to  prevent  them  from  absorbing  oxygen. 

In. order  to  obtain  a  more  thorough  separation  of  the  frank- 
lioite  than  can  be  effected  by  the  bolting  process,  it  is  proposed, 
after  the  first  grinding,  to  roast  the  materials  with  the  ad« 
mixture  <^  carbonaceous  matter  or  access  of  reducing  flame  or 
gasea, — carefully  stirring  during  the  operation,  as  described 
ahovC}  in  order  to  bring  each  separate  particle  of  the  franklin* 
ite  within  the  reducing  influence  of  the  flame,  so  aa  to  render 
it  magnetic ;  and  then  it  may  be  effectually  withdrawn,  from 
tiie  .red  oxide  by  the  use  of  rotary  or  other  forms  of  magneto 
applied  therelo.  The  materials  may  also  be  separated  by  the 
well-knowB  process  of  vrashing  and  floating. 

The  other  ores  of  ainc,  consisting  of  the  carbonate  and  sul- 
phuret,  are  treated  by  a  course  of  coasting,  crushing,  and 
pulverisation  by  mills,  whereby  they  are  reduced  to  an  im- 
palpable powder,  or  by  grinding  with  oil,  as  above  described ; 
but  the  roasting  is  preferred  to  be  performed  in  the  reverbe- 
rat#ry  furnaces  usually  employed  to  decarbonate  or  to  pulve-* 
riae  them ;  and  in  order  to  give,  them  an  electro-magnetic 
property,  for  the  better  protection  of  metals,  they  may  be  mixed 
with  the  grey  oxide  or  blue  metallic  zinc  powder ;  or  they  may 
be  brought  into  the  state  of  suboxides,  as  before  described, 
and  subsequently  protected  from  the  air  as  much  as  possible 
until  required  for  use. 

Under  the  fifth  head  of  the  invention  the  patentee  claims, 
Fir8t,r— the  fabrication  and  use  of  the  pigments  derived  from 
the  several  ores  of  sine,  and  of  franklinite,  prepared  substan- 
tially aa  above  described ;  and,  Secondly, — the  combination 
of  the  grey  oxide,  or  of  the  Uue  metallic  powder  of  zinc, 
with  the  pulverized  ores  or.  oxides,  as  describe,  in  order  to 
give  them  an  electro-magnetic  effect  when  applied  to  melallic 
surfaces,  for  the  protection  of  the  latter  from  oxidation. 

The  last  part  of  the  invention  consbts  in  the  application  of 
the  oret,  called  franklinite,  to  the  preparation  or  manufacture 
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of  iron  from  its  ores,  or  in  its  subsequent  finery,  boiliaj^ 
puddling^  &€•;  and,  secondly,  in  the  collection  of  the  es- 
caping fames  or  products  of  zinc,  which  result  from  the  use 
of  this  metal,  or  of  its  ores,  or  of  franUinite,  or  other  ores 
containing  it,  in  such  or  similar  operations. 

Hitherto  firanklinit^  has  not  been  deemed  of  mudi  Talue 
for  smelting  purposes,  owing  to  the  difficulties  attending-  its 
reduction ;  but  the  inventor  has  found,  by  experiment,  that 
when  mixed  with  other  impure  ores  of  iron  in  the  blast- 
furnace, or  in  the  Catalan  forge,  or  with  pig  or  crude  iron,  of 
hot  short  or  cold  short  qualities  (arising  from  admixtures  of 
sulphur,  phosphorus,  silica,  or  other  impurities),  in  the  boiling 
or  puddling  furnace,  these  impurities  may  be  wholly  removed. 

The  franklinite  may  be  broken  to  about  the  size  of  a  walnut, 
or  less,  and  charged  into  the  blast  furnace  or  Catalan  forge, 
aloBg  with  the  iron  ore  to  be  improved,  in  the  proportions  of 
two  per  cent.,  or  more,  according  to  the  effects  intended  to  be 
produced.  In  some  kinds  of  ores,  such  as  bog  ores,  par- 
taking largely  of  phosphorous  and  silica,  two  per  cent,  only 
.  has  been  found  to  produce  a  very  marked  improvement  in  the 
high  or  blast  furnace ;  and  a  further  addition,  equal  to  12| 
per  cent,  in  the  whole,  has  afforded  an  iron  of  a  remarkably 
superior  quality.  In  the  Catalan  forge  a  somewhat  larger 
proportion  is  required,  on  account  of  the  more  ready  escape 
of  the  fumes  of  the  zinc,  which,  in  the  high  or  blast  furnace, 
are  necessarily  brought  into  contact  with,  and  produce  an 
effect  upon,  the  superincumbent  mass  of  ore  above,  whOst 
making  their  escape  towards  the  mouth  of  the  furnace.  In 
the  puddling  or  boiling  furnace,  when  charged  in  along  with 
the  pig  metal,  it  has  been  found  that,  in  some  kinds  of  the 
latter,  which  produce  finished  iron  of  the  hot  short  or  oold 
short  qualities,  the  addition  of  5  per  cent,  of  the  franklinite 
.has  entirely  removed  the  latter  defect,  whilst  10  per  cent,  was 
required  to  remove  the  former.  In  other  instances,  a  larger 
proportion,  varying  up  to  twenty  per  cent,  or  more,  has  been 
required ;  and  the  inventor  has  thereby  frequently  obtained 
from  inferior  pig  metal  the  best  quality  or  refined  iron.  The 
proportions  must  necessarily  depend  on  the  qualities  oi  the 
ores  or  pig  metal,  which  the  experience  of  the  workmen  alone 
can  determine.  In  the  puddling  or  boiling  operation,  the 
franklinite  should  be  broken  to  a  size  not  exceeding  that  of  a 
coarse  powder.  It  may  be  charged  in  at  the  same  time  with 
the  cinder  and  pig  metal,  or  subsequently,  just  after  the  fusion 
of  the  latter  and  before  it  rises  to  the  point  of  fermentation. 

In  all  operations  where  franklinite  or  other  iron  ore  cmi- 
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teming  smc,  or  wbeie  sine  ore,  or  metallic  zinc,  is  usedy  either 
for  the  redaction  or  for  the  improvement  or  galvanization  of 
iron,  at  high  temperatures,  there  must  be  a  considerable  vola-> 
tilixadon  and  waste  of  the  fiimes  in  the  state  of  oxide,  &c«; 
and  these  it  is  proposed  to  save,  in  cases  where  the  cloth  or 
canvass  strainer,  or  similar  collecting  apparatus,  can  be  con- 
veniently applied  to  the  flues  or  furnaces  used  therefor. 
When  the  doth  or  canvass  strainer  is  employed  for  such 
purposes,  a  long  flue,  or  otherwise  a  chamber  or  chambers, 
of  masonry,  or  of  masonry  and  cast-iron  plates,  or  entirely  of 
cast  or  of  sheet-iron,  or  other  good  conductor,  capable  of 
withstanding  the  heat,  should  be  placed  so  as  to  intervene 
between  the  fomace  and  strainer,  in  order  that  a  sufficient 
portion  of  the  heat  may  have  time  to  escape  by  radiation,  so 
as  not  to  endanger  the  burning  of  the  strainer.  The  fumes 
or  gases  being  driven  or  drawn  towards  the  strainer  or  re- 
ceiver by  the  blowing  or  exhausting  apparatus,  a  portion  of 
the  fumes  or  products  of .  the  zinc  will  settle  in  the  chamber 
or  chambers,  whence  they  may  be  extracted  through  closely- 
fitting  doors  or  openings,  whilst  the  remaining  portion  will 
pass  onward  to  the  receiver  or  strainer,  where  they  will  be 
retained,  while  the  gases  will  be  forced  through  the  pores  or 
interstices,  and  ma£e  their  escape. 

Anotber  mode  of  cooling  the  fumes  and  gases,  on  their 
passage  to  the  strainer  or  receiving  apparatus,  is  to  cause  a 
portion  of  the  flu^,  through  which  they  are  drawn  or  driven 
forward^  to  descend  perpendicularly  for  several  feet,  and  at 
the  uppermost  part  of  the  descent  to  introduce  a  stream 
of  water,  which  should  be  broken  or  divided  into  small 
streamlets,  or  drop,  .like  rain,  to  the  bottom  of  the  descent;' 
whence  it  may  make  its  escape  through  or  near  the  bottom. 
it  should  thence  be  received  upon  a  canvass  or  fibrous 
strainer,  through  the  interstices  of  which  the  water  will  pass 
oflT^  while  such  portions  of  the  oxide  as  may  have  been  carried 
from  the  flue  by  the  water  will  be  caught  by  the  strainer. 
The  oxide  and  gases  which  are  not  carried  from  the  flue  by 
the  water  will  be  drawn  or  impelled  forwards  through  the 
flue,  as  it  either  takes  a  horizontal  course,  or  resumes  a  per- 
pendicular direction,  towards  the  strainer  or  other  suitable 
receiving  apparatus.  It  is  obvious,  that  if  a  sufficient  quan- 
tity of  water  be  thus  made  to  fall  from  an  adequate  height 
within  the  flue,  it  will  also  act  like  the  apparatus  known  by 
metallurgists  as  the  "  trompe ''  or  "  water-blowing  engme,^' 
and  may  thus  be  made  to  supersede  the  necessity  of  a  blower, 
or  other  blowing  or  exhausting  apparatus. 
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Tbe  patentee  claims^  under  this  part  of  the  invention,  the 
application  of  franklinite  to  the  improvement  of  iron  in  the 
processes  of  reduction  from  its  ores,  and  in  the  finery  or 
paddling  of  orude  or  pig-iron,  according  to  the  methods  aibiMe 
describe.  Also  the  application  of  a  suitable  receiving  or  eol- 
lecting  apparatus,  in  conjunction  with  the  intervening  flues  or 
cooling*<mamber  or  chambers  or  apparatus,  as  above  deaciibed, 
for  saving  the  otherwise  escaping  ftimes  or  products  of  the  cine. 
— \InrMed  January,  1861.] 


To  F&ANCis  Frederick  Woods,  of  Pellutm-terTace,  Bron^ 
ion,  in  the  county  of  Middlesex,  builder,  for  improvements 
in  paving. — [Sealed  30th  November,  1850.] 

This  invention  relates  to  a  mode  or  modes  of  combining  wood 
and  stone,  either  with  or  without  other  materials,  for  the  pur- 
pose of  forming  the  surfaces  of  streets,  roads,  ways,  and  other 
places,  so  that  the  objections  incidental  to  pavements  eon- 
structed  of  either  of  the  materials  alone  may  be  obviated,  and 
a  good,  useful,  and  durable  pavement  produced. 

The  improved  paving  is  constructed  principally  of  wooden 
Uocks,  with  the  grain  of  the  wood  inclining  upwards  ;  and  m 
the  top  part  of  each  block  grooves,  recesses,  or  indentations 
are  made,  to  receive  coarse  gravel,  broken  stone,  or  broken 
granite,  such  as  is  used  for  macadamizing  roads,  and  which, 
when  properly  compacted  together,  will  cause  the  surface  to 
present  the  appearance  of  a  pavement  composed  partly  of 
wood  and  partly  of  stone.  In  some  cases,  instead  of  using 
stone  of  the  above-mentioned  description,  the  patentee  intro- 
duces into  the  grooves  of  the  wooden  blocks  roughly-hewn 
stones  of  a  more  regular  shape,  such  as  are  frequently  em- 
ployed for  paving  roadways. 

He  does  not  intend  to  confine  himself  to  any  partiealar 
form  of  wooden  block,  nor  to  the  shape  or  arrangement  of  the 
recesses,  grooves,  or  indentations  to  be  formed  therein  for  the 
reception  of  the  stone ;  as  their  forms  and  arrangements  may 
be  varied  without  departing  from  the  principle  and  object  of 
the  improvements ;  he  has,  however,  sAiewn  various  plana  of 
carrying  the  invention  into  effect. 

In  Plate  III.,  iig.  13,  represents  a  horizontal  view  of  a  por- 
tion of  pavement  formed  of  rectangular  blocks  of  wood,  of 
any  convenient  size — say  from  about  six  to  fourteen  inches  on 
their  surfaces,  and  about  sir  inches  deep.  In  the  upper  aide 
of  each  block,  deep  parallel  recesses  or  grooves  a,  are  eat,  as 
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in  the  yertical  Bection,  fig.  14;  which  gropvea  may  be 
about  2^  inches  wide  and  4  inches  deep;  and  when  the 
Uocka  are  properly  placed  on  the  bed  of  the  roi^way^  pro- 
iFioaaly  prepared  for  them  in  the  manner  hereafter  explained, 
the  grooves  a,  are  to  be  filled  with  broken  stones^  as  shewn, 
ao  that  the  sorfiioe  of  each  block  will  present  the  appearance 
of  about  half  wood  and  half  stone.  These  wooden  blocks  are 
to  be  sapporied  upon  a  substratum,  composed  of  half-inch 
planking,  laid  on  a  concrete  of  lime  and  gravel, — the  surface 
of  the  road  having  been  previously  levelled  and  properly  pre- 
pared for  the  reception  of  the  bed  of  concrete  and  substratum 
of  planking.  When  the  concrete  foundation  of  the  roadway 
bas  been  prepared,  the  boards  or  planks  are  to  be  laid  down 
dose  together  lengthwise  across  the  road.  By  these  means 
the  nnder-drainage  will  be  materially  assisted,  and  mud  pre- 
veated  firom  rising  up  between  the  blocks.  The  wooden 
Uocks  are  then  to  be  laid  on  the  planked  foundation,  and  the 
stones  inserted  into  the  grooves,  as  described,  and  sand,  or 
fine  gravel,  mixed  with  ground  lime,  applied,  to  fill  the  inter- 
stices. In  the  employment  of  this  construction  of  paving, 
having  a  boarded  foundation,  it  will  be  found  that  the  weight 
of  the  vehicles  passing  over  the  paving,  and  the  effects  of 
wear  and  tear  occasioned  by  the  traffic,  will  be  more  equally 
dystributed  over  the  surface  of  the  road  than  when  unsup- 
ported blocks  are  used.  It  will  be  found  convenient  to  cut 
longitudinal  grooves,  about  four  inches  deep  and  two  inches 
wide,  in  the  under-sides  of  the  blocks  used  for  the  gutters  or 
kennds,  with  side  openings,  for  the  purpose  of  receiving  and 
earT3ring  ofi*  the  under-drunage  from  the  other  blocks  to  the 
nearest  gully-hole. 

•  Fig.  15,  is  a  plan  view  of  a  modification  of  the  above, — the 
only  difference  being  that  the  grooves  in  the  wooden  blocks 
are  filled  with  roughly-hewn  stones  (that  is,  stones  partially 
squared),  about  three  inches  wide  and  four  inches  deep. 

Fig.  16,  represents  a  horizontal  view  of  another  modification 
of  the  improved  pavement;  and  fig.  17,  is  a  vertical  section 
of  one  of  the  blocks  shewn  in  fig.  16.  In  this  instance,  in 
place  of  long  grooves  being  formed  in  the  blocks,  recesses,  of 
any  desired  form,  i,  6,  are  made;  and  these  recesses  are  filled 
with  large  gravel  or  broken  stones,  such  as  are  used  for  mac- 
adamising roads.  Between  the  interstices  of  the  broken 
stone,  in  the  recesses  of  the  blocks,  the  patentee  introduces 
ground  lime,  mixed  with  small  gravel,  either  in  a  dry  or  liquid 
state, — ^the  broken  stones  being  rammed  into  the  recesses  by 
hammers  or  otherwise,  so  as  to  bring  them  level  with  the 
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florfaces  of  the  wooden  blocks.  Kg.  18^  rq>re8eiits  another 
modification  of  the  above, — the  only  difference  b^g  that 
the  wooden  blocks  are  made  hexagonal  instead  of  aquai^ 
as  in  fig.  4:  the  recesses  in  the  blocks  are  filled  with  8t(»ie 
and  concrete,  in  the  manner  last  described. 

Fig.  19,  is  a  plan  or  horizontal  view  of  a  portion  of  pavings 
constructed'in  a  different  form  and  manner  from  any  of  those 
hitherto  described.  In  this  instance,  the  blocks  of  wood,  to 
receive  the  alternate  series  of  stones,  are  made  from  ordinary 
three-inch  deal  planks,  which  usually  run  eleven  inches  wide. 
These  planks  are  cat  into  lengths  of  about  six  inches,  so  as  to 
form  rectangular  pieces,  which,  when  placed  with  the  grain  of 
die  wood  erect,  will  appear  as  shewn  in  perspective  at  fig.  20, 
say  eleven  inches  by  three  inches  on  the  upper  surface,  and 
six  inches  deep.  Tliese  pieces  of  plank  are  to  be  placed  side 
by  side,  each  blocking  the  joints  of  those  next  adjoining,  and 
lengthways  crossing  the  road.  Before  these  portions  of  planka 
are  laid  down,  to  constitute  blocks  in  which  the  stones  are  to 
be  inserted,  angular  pieces  are  cut  off  each,  as  shewn  by  dot- 
ted lines  in  the  last-mentioned  figure;  and  when  a  number 
of  these  pieces  are  combined,  as  shewn  at  fig.  19,  and  fitstened 
together  by  any  suitable  means,  zigzag  grooves  will  be  formed, 
in  which  the  broken  stones  are  to  be  inserted,  in  the  way  al- 
ready described  and  represented  in  this  figure,  for  the  purpose 
of  producing  a  pavement  of  wood  and  stone  combined,  ranging 
in  zigzag  lines  from  side  to  side  of  the  roadway. 

It  will,  of  course,  be  understood  that  the  same  foundation 
or  substratum  of  concrete  and  gravel,  with  planks  or  boards 
thereon,  may  be  used,  whatever  the  peculiar  shape  or  eonfigu- 
ration  of  the  wooden  blocks  may  be;  and  the  employment  of 
this  foundation,  as  well  as  the  use  of  a  grouting  or  con- 
crete, composed  of  ground  lime  and  gravel,  for  filling  the 
interstices,  may,  in  some  measure,  be  left  to  the  discretion 
of  the  constructor,  and  must  depend  upon  circumstances; 
as,  in  some  cases,  where  the  tri^c  is  not  great,  a  saving 
of  expense  may  be  effected  by  dispensing  with  the  use  rf 
planks  or  boards  for  a  substratum;  but  in  all  cases  where 
the  traffic  is  great,  it  is  considered  absolutely  necessary  that 
the  directions  above  given  should  be  adhered,  to  as  dosiely  as 
possible. 

The  patentee  claims,  the  combination  of  wood  and  stone  for 
the  construction  of  pavings  for  roads  and  othw  ways,  as  set 
forth  and  described. — [InroUed  May,  1851.] 
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7b  Bdwabd  Dunn,  of  New  York,  but  now  residing  at  the 
London  Coffee-Jumse,  Ludgate-hill,  in  the  City  of  London^ 
master  mariner,  for  an  improved  engine  for  producing 
motive  power  by  the  dilatation  or  expansion  of  certain 
fbuds  or  gases,  caused  by  the  application  of  caloric.-^ 
[Sealed  26th  December,  1850.] 

This  invention  eonsists  in  producing  motire  power  by  the 
Application  of  caloric  to  atmospheric  air  or  other  permanent 
gases  or  fluids  susceptible  oif  considerable  expansion  by  the 
increase  of  temperature; — the  mode  of  applying  the  caloric 
being  such  that,  after  having  caused  the  expansion  or  dilata- 
tion, it  is  transferred  to  certain  metallic  substances,  and  re- 
transferred  from  these  substances  to  the  acting  medium,  at 
certain  intervals,  or  at  each  successive  stroke  of  the  motive 
engine.  The  principal  supply  of  caloric  is  stated  to  be 
thereby  rendered  independent  of  combustion  or  consumption 
of  fuel ;  accordingly,  whilst  in  the  steam-engine  the  caloric  is 
constantly  wasted  Dy  being  passed  into  the  condenser,  or  by 
being  carried  off  mto  the  atmosphere — in  the  improved 
engine,  the  caloric  is  employed  over  and  over  again;  and 
thereby  the  patentee  is  enabled  to  dispense  with  the  employ- 
ment of  combustibles,  excepting  for  the  purposes  of  restoring 
the  heat  lost  by  the  expansion  of  the  acting  medium,  and  by 
radiation,  and  for  making  good  the  small  deficiency  unavoid- 
able in  the  transfer  of  the  caloric. 

In  Plate  III.,  figs.  21, ^nd  22,  are  longitudinal  sections  of 
two  arrangements  of  the  improved  engine,  which  are  alike  in 
all  essential  points,  but  differ  in  some  of  the  details ;  and  fig. 
23,  is  a  horizontal  section  of  fig.  22.  In  fig.  21,  a,  and  b, 
are  two  cylinders  of  unequal  diameter,  provioed  with  pistons 
a,  and  b.  a,  is  called  the  supply-cylinder,  and  b,  the  work- 
ing-cylinder, a^,  is  a  piston-rod,  attached  to  the  piston  a ; 
c,  is  a  cylinder,  with  a  spherical  bottom,  called  the  expansion- 
heater,  and  affixed  to  the  working-cylinder;  d,  d,  are  rods  or 
braces,  which  connect  together  the  pistons  a,  and  i ;  e,  is  a 
self-acting  valve,  opening  inwards  to  the  supply-cylinder ;  and 
F,  a  similar  valve,  opening  outwards  from  the  said  cylinder,  and 
contained  within  the  valve-box  c,  which  is  connected,  by  a 
pipe,  with  a  cylindrical  vessel  or  receiver  g.  h,  is  a  cylindrical 
vessel,  with  an  inverted  spherical  bottom,  called  the  heater; 
J,  a  conical  valve,  supported  by  the  valve-stem  j,  and  working 
in  a  valve-chamber,  which  forms  a  communication  between 
the  expansion-heater  c,and  heater  H,by  means  of  the  passage  (f; 
and  &,  is  another  conical  valve,  supported  by  the  hollow  stem 
k,  and  contained  within  the  valve-chamber  e.    l,  and  m,  are  two 
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v€88ek  of  cubical  form,  filled  to  their  ntmoet  capacity  (except- 
ing small  spaces  at  top  and  bottom)  with  discs  of  wire-net  or 
straight  wires,  cloaely  packed,  or  with  other  small  metallic 
substances,  or  mineral  substances,  such  as  asbestos,  so  ar- 
ranged as  to  have  minute  channds  ninning  up  and  down : 
these  vessels  l,  and  m,  with  their  contents,  are  called  regene- 
rators, f^ftfffff,  are  pipes,  forming  a  direct  communication 
between  the  receiver  g,  and  the  heater  h,  through  the  regene- 
rators ;  N,  N,  two  ordinary  slide-valves,  arranged  to  establish 
alternate  communications  between  the  pipes  f,  f,  and  ff,  g, 
and  the  exhaust-chambers  o,  and  r;  A,  a  pipe,  communi- 
cating between  the  valve-chamber  e,  and  exhaust-chamber  p; 
f,  outlet-pipe,  leading  from  exhaust-chamber  o ;  q,  pipe  lead- 
ing into  the  receiver  o,  provided  with  a  stop-cock;  k,  r, 
fire-places  for  heating  the  vessels  H,  and  c ;  and  /,  I,  flues,  lead- 
ing from  said  fire-places  and  terminating  at  /^.  s,  is  a  cylindr- 
ical vessel,  attached  to  the  working  piston  b,  having  a  spherical 
bottom,  corresponding  to  the  expansion-vessel  c :  this  vessel, 
which  is  called  the  heat  intercepting  vessel,  is  to  be  filled  widi 
fire-clay  at  the  bottom,  and  ashes,  charcoal,  or  other  non- 
conducting substances  towards  the  top, — the  object  being  to 
prevent  any  intense  or  injurious  heat  from  reaching  the  work- 
ing piston  and  cvlinder.  t,  t,  represent  brickwork,  or  other 
fireproof  material,  surrounding  the  fire-places  and  heaters. 

In  figs.  22,  and  23,  the  same  letters  of  reference  are  used 
for  similar  parts ;  and  there  are  several  additional  parts,  which 
are  markea  as  follows : — u,  is  a  rocking-shaft,  supported,  at 
both  ends,  by  appropriate  pillar-blocks  or  bearings  m ;  n,  is 
a  crank,  projecting  nrom  the  centre  of  such  shaft,  and  con- 
nected, by  a  link  o,  with  the  working  piston  b;  y,  is  another 
crank,  on  the  extreme  end  of  the  rocking-shaft,  connected 
by  a  rod  w,  with  a  crank  x,  on  the  shaft  t  ;  and  z,  repre- 
sents the  circumference  of  a  fly-wheel,  paddle-wheel,  pro- 
peller, or  other  rotary  instrument  to  be  worked  by  the  engine. 
Before  describing  the  operation  of  the  improved  engine, 
it  should  be  observed,  that  the  piston-rod  a^  only  receives 
and  transmits  the  differential  force  of  the  piston  b,  vis.,  the 
excess  of  its  acting  force  over  the  re-acting  force  of  the  piston 
a;  and  this  differential  force  maybe  communicated  to  ma- 
chinery by  any  of  the  ordinary  means,  such  as  links,  con- 
necting-rods, and  cranks;  or  it  may  be  transmitted  directly 
for  such  purposes  as  pumping  or  blowing.  The  conical  valves 
K,  and  J,  (fig.  21,)  may  be  worked  hj  any  of  the  ordinary 
means,  such  as  excentrics  or  cams ;  provided  the  means  adopted 
be  so  arranged  that  the  valve  k,  mil  begin  to  open  the  instant 
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that  the  piston  b^  oompletes  the  up-stroke,  and  be  dosed  again* 
the  ioataiit  the  piston  completes  the  down-stroke ;  whilst  the 
▼alye  j,  is  made  to  open  at  the  same  moment^  -and  to  close 
ahocdy  before,  or  at  the  completion  of  the  op-stroke.  In  like 
manBer  the  cdide-^valve  m^,  (fig.  22,)  is  to  open  and  close  as 
the  piston  i»  arrives,  respectively,  at  the  termination  of  its 
up  and  down-stroke,  similar  to  the  slide-valve  of  an  ordinary 
high-preasure  engine.  It  will  be  seen,  that  the  link  o,  like 
the  piaton«rod  a^,  only  tranamits  the  differential  or  useful 
force  of  the  piston  b. 

The  operation  of  the  engine  shewn  at  fig.  21,  is  as  fol- 
lows : — Before  starting,  fuel  is  put  into  the  fire-places  r,  r, 
and  ignited, — a  slow  combustion  being  kept  up  until  the 
heaters  and  lower  parts  of  the  regenerators  are  brought  to  a 
temperature  of  about  500^  by  means  of  a  hand-pump,  or  other 
similar  means ;  and  air  is  then  to  be  forced  into  the  receiver  o, 
through  the  pipe  q,  until  there  is  an  internal  pressure  of  eight 
or  ten  pounds  to  the  square  inch.  The  valve  J,  is  then  to  be 
opened ;  when  the  pressure  of  the  air  that  enters  beneath  the 
piaton  i,  will  cause  the  same  to  move  upwards ;  and  the  air 
eontained  in  the  cylinder  a,  will  be  forced,  by  the  piston  a^ 
throngh  the  valve  f,  into  the  receiver.  The  slide-valves  n,  n, 
being  previously  so  placed  that  the  passages  /,^  are  open, 
the  air  from  the  receiver  will  pass  through  the  wires  in  l,  into 
the  heater  h,  and  further  into  the  expansion  heater  c, — the 
tonperatare  of  the  air  augmenting,  and  its  volume  increasing, 
as  it  passes  through  the  heated  wires  and  heaters :  the  smaller 
vdome,  forced  irom  the  cylinder  a,  will,  in  consequence 
thereof,  suffice  to  fill  the  lai^r  space  in  the  cylinder  c.  Be* 
fiyre  the  piston  arrives  at  the  top  stroke,  the  valve  J,  will  be 
dosed;  and,  at  the  termination  of  the  stroke,  the  valve  K,  will 
be  opened.  The  pressure  from  below  being  thus  removed, 
the  piston  will  descend,  and  the  heated  air  in  the  cylinder  c, 
will  pass  through  e,  A,  p,  and  g,  into  the  regenerator  m  ;  and, 
in  ita  passage  through  the  numerous  spaces  or  cells  formed 
between  the  wires,  it  will  part  with  the  caloric  gradually,— 
fidling  in  temperature  until  it  passes  off  at  t,  nearly  deprived 
of  all  its  caloric.  The  commencement  of  the  descent  of  the 
piston  a,  will  cause  th|  valve  y,  to  close  and  the  valve  b,  to 
open ;  and  thereby  a  fresh  eharge  of  atmospheric  air  is  ad- 
mitt^  into  the  cylinder  a.  At  the  end  of  the  down-stroke,  the 
valve  K,  is  closed  and  the  valve  j,  again  opened ;  and  thus  a 
continued  reciprocating  motion  is  kept  up.  It  will  be  evident 
that,  after  a  certain  number  of  strokes,  the  temperature  of 
the  wires,  or  other  matter  contained  in  the  regenerator,  will 
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change :  that  of  m^  will  beeome  gradually  greater,  and  that  of 
Ly  diminish.  The  position  of  the  slide-valves  n,  n,  should, 
therefore,  bo  reversed  at  the  termination  of  every  fifty  atrokea 
of  the  engine,  more  or  less:  and  then  the  heated  air,  passing 
off  from  c,  will  pass  through  the  partially-cooled  wires  in  l; 
whilst  the  cold  air  from  the  receiver  wiU  pass  through  the 
heated  wires  of  m,  and,  on  entering  H,^will  have  attained 
nearly  the  desired  working  temperature.  In  this  manner  the 
regenerators  will  alternately  take  up  and  give  out  caloric; 
whereby  the  circulating  medium  will  principally  become  heated 
independently  of  any  combustion  after  the  engine  shall  have 
been  once  put  in  motion. 

The  operation  of  the  engine  represented  at  figs.  22  and  23, 
is  like  that  just  described ; — excepting  that  the  regenerator  is 
arranged  in  a  single  vessel,  and  that  the  metallic  substances 
therein  take  up  the  caloric  from  the  air  that  leaves  the  work- 
ing cylinder  or  vessel  c,  and  retuin  the  same  to  the  air  that 
entars  the  working  cylinder  at  each  stroke,  instead  of  trans- 
ferring and  re-transferring  the  caloric  at  intervals,  as  in  the 
other  figure.  The  manner  in  which  the  differential  or  useful 
upward  force  of  the  working  piston  6,  fig.  22,  in  conjunction 
with  its  descending  power,  caused  by  gravity,  are  made  to  im- 
part rotary  movement  to  the  crank-sbaft  y,  will  be  self-evident 
on  examining  the  disfKisition  of  the  working  gear  of  the  en- 
gine. The  relative  diameters  of  the  supply  and  working 
cylinder  will  depend  on  the  expansibility  of  the  acting  me- 
oium  employed :  thus,  in  using  atmospheric  air  or  other 
permanent  gases,  the  difference  of  the  areas  of  the  pistons 
may  be  nearly  as  two  to  one ;  whilst  in  using  fluids — such  as 
oils,  which  dilate  but  slightly — ^the  difference  of  area  should 
not  much  exceed  one-tenth.  When  any  other  medium  than 
atmospheric  air  is  emploved,  it  is  indispensable  to  connect  the 
outlet-pipe  i,  and  the  valve-box  X:,  of  the  valve  £,  by  a  pipe, 
as  indicated  by  dotted  lines.  The  air  or  fluid  escaping  at  t, 
will,  when  such  a  connecting  pipe  has  been  applied,  furnish 
the  supply  cylinder,  independently  of  other  external  commu- 
nication ;  and  the  acting  medium  will  perform  a  continuous 
circuit  through  the  machine.  It  is  evident  that  the  working 
cylinder  may  be  placed  horizontally,  pr  otherwise;  and  that 
it  may  be  made  double  acting;  and  that  a  heat-intercepting 
vessel  may  be  applied  at  each  end  of  the  working  piston ;  as 
also  an  expansion  heater  at  each  end  of  the  working  cylinder. 
The  patentee  does  not,  therefore,  confine  himself  to  the  above 
details. 

His  claims  are  as  follows : — '^  First,  I  daim  the  structure 
which  I  call  the  regenerator,  by  which  I  effect  a  transfer  of  the 
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caloric,  coDtained  in  the  air  or  other  circalating  medium  that 
passes  off  from  the  working  cylinder,  to  a  series  of  discs  of 
wire-net,  or  to  other  minute  metallic  or  mineral  substances, 
for  the  purpose  of  being  again  transferred  to  the  air  or  other 
circulating  medium  that  enters  the  working  cyKnder — ^whether 
said  structure  be  so  arranged  that  the  metallic  or  mineral 
substances  are  made  to  take  up  and  again  return  the  caloric 
at  each  snceessive  stroke  of  the  working  piston,  as  in  fig.  22,— 
or  whether  it  is  so  arranged  that  the  transfer  and  re-transfer 
of  the  caloric  takes  place  at  intervals,  as  in  fig.  21, — or  whether 
aaid  structure  is  arranged  in  any  other  manner  for  the  purpose 
of  accomplishing  substantially  the  purposes  hereinbefore  men- 
tioned. Secondly, — I  claim  the  combination  of  the  expansion 
heater  with  the  working  cylinder,  by  which  the  fitU  of  tempe- 
rature, consequent  upon  the  expansion  of  the  air  or  other 
circulating  medium  during  the  upward  movement  of  the 
working  piston,  becomes  restored;  and  by  which  also  the 
foree  of  said  piston  becomes  augmented  beyond  what  it  would 
be  if  the  accession  of  caloric,  effected  by  the  expansion  heater, 
did  not  take  place.  Third, — I  claim  the  heat-intercepting 
vessel,  attadied  to  the  wotking  piston,  by  which  any  inju- 
riously high  temperature  is  prevented  from  reaching  the 
packing  of  said  piston ;  and  by  which  also  the  very  desirable 
end  is  attained  of  presenting  at  all  times  surfaces  of  uniform 
Ugh  temperature  to  the  acting  medium  under  the  working 
pialon*  Fourth,— I  claim  the  inverted  position  and  open  ends 
of  the  working  and  supply-cylinders,  as  repres^ited  in  the 
drawing.  Fifth, — ^I  daim  the  direct  attachments  of  the 
working  and  supply-pistons,  by  which  not  only  the  acting  and 
re-acting  forces  may  be  uniformly  distributed  over  the  area  of 
each  piston,  but  by  which  dso  the  entire  differential  power  of 
the  working  piston  is  rendered  available, — less  only  the  friction 
of  the  packings/^— [/nroUeiif  June,  1851.] 
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Vb&t  different  has  been  the  issue  of  the  struggle  for  patent 
law  reform  to  that  anticipated  by  all  parties  who  were  anxiously 
watching  the  result*  To  those  personally  interested  in  the  re* 
tention  of  the  old  system,  with  all  its  crudities,  the  alarming 
progress  of  the  biU,  first  through  the  House  of  Lords,  and  then 
the  Commons,  had  afforded  well-grounded  fears  that  their  snug 
berths  would  soon  share  the  fate  of  many  others,  which  our 
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political  economists  have  already  shewn  ooold  be  dispensed 
with^  without  danger  either  to  the  British  constitation  or 
even  to  the  public  service.  On  the  other  hand,  the  number 
of  inventors  who  had  hoped  agaiost  hope  were  assured  into 
almost  certainty  that  their  emancipation  was  at  last  on  the  eve 
of  accomplishment.  But,  when  the  bill  came  up  for  the  third 
reading  in  the  Commons,  after  having  been  amended  in  Com- 
mittee, so  nicely  did  the  balance  of  probabilities  hang,  as  to  its 
passing,  that  we  are  told  by  the  Time$,  that  the  advocates  for 
the  postponement  of  the  measure  looked  for  success  rather  by 
the  traverse  of  the  hands  upon  the  dial  than  by  an  adverse 
decision  of  the  Honse  on  the  policy  of  carrying  it  through ; — 
to  such  a  degree  had  the  government  jeoparded  the  hopes  of 
inventors  by  their  unseasonable  alterations  in  the  bill.  It 
was  not  therefore  to  be  wondered  at,  that,  when  brought  back 
to  the  Lords  on  the  last  day  of  the  sessions  for  their  approval, 
cut  and  hacked  about  as  it  was,  with  thirty-one  new  clauses 
appended — ^the  whole  forming,  as  it  were,  from  the  impossi- 
bility of  getting  it  printed  in  the  time,  *'  a  thing  of  shreds 
and  patches'' — there  should  exist  some  squeamishness  on  the 
part  of  their  lordships  to  recognise  in  the  bill  the  little  bant- 
ling which  they  had  with  such  care  reared  at  the  early  part 
of  the  session :  the  course,  indeed,  considering  their  province, 
could  be  no  other  than  to  reject  it  and  leave  inventors  to  the 
operation  of  the  existing  laws.  Now,  whether  the  new  clauses 
introduced  into  the  bill  in  the  Commons,  for  the  purpose  of 
altering  its  administrative  provisions,  were  judicious  or  not, 
we  shiJl  not  stay  to  enquire,  as  it  will  be  time  enough  to 
consider  them  if  the  bill,  in  its  amended  state,  is  ever  again 
brought  before  parliament ;  but  it  certainly  is  somewhat  pei^ 
plexing  to  understand  why  the  system  of  administering  the 
patent  laws,  as  proposed  by  the  government  and  approved  by 
the  Lords,  should,  at  the  last  moment,  have  been  wholly 
changed  without  any  apparent  reason,  and  that  at  the  risk  of 
the  measure  being  lost.  It  is  undoubtedly  a  subject  for  regret, 
that  the  many  who  bad  been  induced  to  exhibit  their  inven- 
tions in  the  Crystal  Palace,  from  the  temporary  protection 
held  out  to  them  by  provisional  registration,  should  be  thus 
disappointed  of  their  reasonable  expectations  of  obtaining  fur- 
ther security  by  patent  at  a  reasonable  rate;  but  we  would 
far  rather  this  should  have  happened  than  that  the  patent  bill 
as  it  came  from  the  Lords  should  have  passed  into  a  law. 
For  our  own  part,  we  think  it  easier  to  submit  to  abuses  of 
old  standing  than  to  bear  with  newly-contrived  means  of  op- 
pression ;  and  what  could  be  more  detrimental  to  inventors 
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tban  to  grant  them  patents  with  a  proviso  that  made  their 
validity  rest  on  the  impossibility  of  finding  evidence^  whether 
eormpt  or  otherwise^  to  prove  prior  knowledge  of  the  disco- 
very abroad  f  Not  only  was  the  clause  which  contained  this 
provision  most  unjust,  as  viewed  under  this  aspect,  but  ori- 
ginal inventors,  if  (as  prudent  foreigners  would  naturally  do) 
they  bad  worked  their  inventions  abroad  before  introducing 
them  into  this  country,  wonld  not  be  entitled  to  a  patent.  It 
is  not  8  little  remarkable  that,  although  most  of  the  witnesses 
examined  before  the  Lords'  Committee  spoke  strongly  against 
this  clause,  some  even  pointing  out  minutely  the  evils  which 
it  wonld  create,  yet  it  was  retained  in  the  bill ;  and  that  to 
a  witness,  who  was  perhaps  the  warmest  advocate  for  its  re- 
tention (Mr.  Ricardo),  the  credit  is  due  of  getting  it  struck 
oat  in  the  Commons.  There  is,  we  fear,  little  to  congratulate 
the  inventive  and  manufacturing  interest  upon  in  the  recent 
well-nigh  successful  attempt  at  re-modelling  the  patent  laws, 
for  it  has  given  occasion  for  the  revival  of  an  obsolete  notion, 
bowbeit  under  a  new  and  most  insidious  aspect,  that  patents 
are  grants  for  the  benefit  of  individuals  to  the  detriment  of 
the  public,  lliis  was  precisely  the  opinion  held  by  the  judges 
some  fifty  years  ago,  and  acted  upon  so  far  as  the  law  would 
allow ;  whereby  patent  rights,  when  brought  into  court,  were 
knocked  down  like  ninepins,  and  with  as  little  remorse. 

Of  late  years  the  application  of  professional  skill  to  the 
drawing  of  specifications  has  given  a  marketable  value  to 
patents ;  for,  by  clearly  defining  the  nature  and  scope  of  the 
mventor's  rights,  a  more  healthy  feeling  on  the  part  of  the 
pablic  has  arisen,  which,  together  with  a  removal,  in  great 

Eart,  of  that  ground  of  invalidity — a  defective  and  incompre- 
ensible  specification — has  not  been  without  its  effect  in  bring- 
ing the  courts  to  look  with  a  favorable  eye  upon  inventora. 
An  opposition  now,  however,  appears  to  be  threatening,  which  is 
not  content  to  avail  itself  of  quirks  and  turns  in  law,  to  break 
down  monopolies  singly,  but  oeards  the  supposed  despoilers  of 
the  public  in  the  gross,  and  plainly  tells  them  that  civilization 
has  advanced  so  far  as  to  render  these  bribes  to  industry  no 
longer  expedient.  That  there  is  much  to  be  said  in  favor  of 
this  view  of  the  case  we  cannot  deny ;  but  that  there  is  more 
to  be  said  in  support  of  the  policy  of  granting  patents  for  in- 
ventions we  are  perfectly  satisfied.  We  have,  therefore,  no 
fear  that,  ultimately,  the  fallacy  of  this  revived  doctrine  will 
be  made  evident;  but,  in  the  meanwhile,  it  may  have  its 
eflfect ;  and,  the  pressing  necessity  for  patent  law  reform  pass- 
ing away  with  the  occasion  which  gave  it  birth,  we  may,  in 
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the  year  1852,  be,  to  all  appeanuice,  as  far  aa  ever  frooi  ob* 
taining  a  good  working  measure.  It  behores,  therefore,  the 
inventive  interest  in  the  large  manu&ctaring  towns,  to  act 
with  promptitude  and  energy  in  the  early  part  of  the  next 
sessions  of  parliament,  if  they  are  desirous  for  patent  law  re- 
form,— for,  by  doing  so,  they  may  not  only  anticipate  the 
opposition  which  will  undoubtedly  increase  against  the  grant- 
ing of  exclusive  privileges,  but  also  enable  those  who  have 
exposed  their  inventions* in  the  Great  Exhibition,  under  the 
supposition  of  getting  substantial  protection,  to  patent  their 
improvements  at  a  reasonable  rate  before  their  proviaioaai 
registrations  shall  have  expired. 


INSTITUTION    OF    MECHANICAL    ENGINEERS. 

BIRMINGHAM. 

The  Special  General  Meeting  of  the  Members  was  held  at  the 
Rooms  of  the  Society  of  Arts,  John-street,  Adelphi,  London, 
30th  June,  1851, — Mr.  J.  E.  MgConnell,  Vioe*President»  in  the 
Chair. 

The  following  supplementary  paper,  by  Mr.  Joseph  Bbasley, 
of  Smeth^ick,  near  Birmingham,  was  then  read : — 

On  a  new  machine  for  blooming  inm^* 

The  purpose  of  this  machine  is  the  blooming  of  the  iron  from 
the  puddling  furnace,  in  a  more  rapid,  effectud,  and  eoonomicsl 
manner  than  is  accomplished  by  the  usual  process  of  hammering 
or  shingling :  the  machine  is  the  recent  patented  invention  m 
Mr.  Jeremiah  Brown,  a  roll-turner,  late  of  the  Oak  Farm  Iron 
Works,  Dudley. 

Other  methods  have  been  invented  and  employed  to  supersede 
the  hammering  process,  some  of  considerable  ingenuity  and 
merit ;  still,  unscientific,  ancient,  and  rough  aa  the  process  ifl^ 
shingling  or  hammering  obtains  general  preference  in  uie  bloom- 
ing of  iron ;  and  it  has  been  generally  contended  hitherto,  that 
the  hammer  excels  all  other  means  for  ridding  iron  of  its  native 
impurities.  This  might  perhaps  be  admitted,  with  reference  to 
all  other  methods  hitherto  introduced ;  but  for  the  present  ma- 
chine, differing  as  it  does  in  construction  and  action  from  any 
one  hitherto  contrived,  there  is  claimed  a  decided  superiority, 
in  all  respects,  over  the  hammer  and  every  other  working  pro- 
cess, for  the  operation  in  question. 

The  blooming  of  iron  is  that  process  which  the  metal  under- 
goes immediately  upon  its  removal  from  the  puddling  fumao^ 
whereby,  as  effectually  and  expeditiously  as  may  be,  the  metal  is 

*  For  former  notioe  of  tiiiB  nuKihine,,  seep.  76  ,a$fe. 
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consolidated  into  a  homogeneoos  maiSy  free  fh>m  drom  or  cinder. 
The  principal  objection  to  iron,  made  by  the  ordinary  sqneezersy 
is  the  qaantity  of  cinder  which  is  lapped  or  enclosed  in  it; 
whereas  the  object  of  squeezing,  compressing,  and  hamrae^ng, 
alike  is  to  separate  and  express  the  cinder,  which,  in  proportion 
as  it  remains  in  the  bloom,  injures  its  quality,  destroys .  the  fibre 
of  the  iron,  and  prevents  its  uniting  in  a  complete  and  uniform 
manner.  It  is  the  process  of  blooming,  in  fact,  which  fixes  the 
character  and  quality  of  the  iron ;  since  no  impurity  can  be  tho- 
roughly eliminated  hj  any  after  process. 

This  machine,  it  will  be  remembered,  consists  of  three  large 
spiral-shaped  rolls,  placed  horizontally,  and  rotating  all  in  the 
same  direction ;  the  ball  of  iron  from  the  puddling  furnace  is 
dropped  into  the  three-sided  space  between  the.  three  rolls,  which 
forcibly  compress  the  ball,  giving  it  a  rotating  motion ;  and  they 
have  a  very  powerful  kneadmg  action  upon  the  iron, — effectually 
•qoeezing  out  the  cinder,  which  flows  freely  away  down  each 
nde  of  the  bottom  roll.  The  space  between  the  rolls  gradually 
contracts,  from  the  spiral  form  of  the  rolls ;  and  thereby  an  in- 
creasing compression  on  the  iron  is  maintained  on  all  sides  and 
the  ends,  undl  it  is  liberated  by  the  extreme  projections  of  the 
rolls  passing  the  bloom,  which  drops  out  of  the  machine  at  the 
same  moment  that  a  second  ball  is  put  in  at  the  top.  The  jour- 
nals of  one  of  the  rolls  are  made  to  slide  back,  to  prevent  injury 
when  any  extra  size  of  ball  is  put  into  the  machine ;  and  they  are 
pressed  down  by  a  balance*weight  acting  on  two  large  triple- 
threaded  screws,  maintaining  a  constant  pressure  on  the  roll ;  so 
that  a  large  or  small  ball  (within  ordinary  limits)  is  worked  with 
the  same  pressure  and  in  as  effective  a  manner  as  the  regular 
aiie  of  ball. 

An  important  advantage  of  this  machine  is  the  economy  of 
time  effected  in  the  operation  of  blooming.  It  accomplishes  five 
revolations  per  minute,  and  turns  out  one  bloom  in  each  revo- 
lution, whicn  is  at  the  rate  of  12  seconds  for  each  bloom; 
whereas  the  time  required  in  the  usual  process  of  hammering  is 
from  60  to  80  seconds  per  bloom,  which  is  thus  about  six  to  one 
in  favor  of  the  machme.  By  this  rapidity  of  the  process  of 
blooming  by  the  improved  method,  the  iron  is  passed  through 
the  bar-rolls  at  considerably  greater  heat  than  from  the  hammer, 
and  is,  in  consequence,  softer  and  much  better  worked  in  that 

troceas, — the  rolling  being  performed  in  the  same  heat  as  the 
looming. 
A  valuable  consideration  is  the  saving  of  expense  in  manufacture. 
The  machine  is  self-acting,  and  requires  no  men  to  attend  the 
workings ;  whereas  the  hammer  requires  an  experienced  artisan 
in  all  instances,  and  sometimes  two. 

In  consequence  of  the  increased  speed  at  which  the  bloom  is 
turned  out  (being  only  one-sixth  of  the  time  required  by  the  ham- 
■ler),  the  machine  in  capable  of  working  for  a  much  burger  num- 
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ber  of  fhrnaces,  and  the  puddlera  are  never  liable  to  be  liept 
waiting  for  their  turns,  as  is  freqnentlj  the  case  where  one  ham- 
mer works  for  more  than- eight  or  ten  fnmaces.  On  the  contrary; 
with  the  machine,  the  greatest  number  of  furnaces  that  can  be 
placed  in  proximity  thereto  will  not  be  sufficient  to  employ  it,  on 
the  average,  more  than  one-quarter  of  its  time ;  and,  therefore,  m 
▼ery  great  margin  is  afforded  for  meeting  the  unavoidable  irrega- 
larities  in  the  supply  of  the  balls  from  the  several  puddlers, — ^thn* 
preventing  the  waste  and  deterioration  of  the  iron  from  being  de- 
tained in  the  furnace  until  the  hammer  is  at  liberty. 

The  expense  in  tools  is  very  considerable  where  hammers  are 
used,  and  is  much  greater  than  with  the  machine.  In  oonaeqoenoe 
of  the  hot  iron  being  five  or  six  times  longer  in  contact  witli  the 
hammer  and  anvil  .than  with  the  machine,  and  the  hot  cinder  out 
of  the  iron  lying  npon  the  anvil,  instead  of  ftdling  off  constant!  j 
as  it  does  in  the  machine,  likewise  from  the  impossibility  of  ap» 
plying  a  constant  stream  of  cold  water  to  the  hammer,  as  is  done 
in  the  machine, — the  hammer  and  anvil  get  so  very  hot  where  a 
number  of  furnaces  are  working,  that  they  wear  out  very  rapidly, 
sometimes  lasting  only  a  week.  They  are  always  liable  to  break, 
as  is  the  helve  also;  and  in  casualties  of  this  kind  the  loss  is  always 
great. 

The  expense  of  keeping  the  machine  in  repair  is  very  incon- 
siderable. The  small  amount  of  friction  in  its  action  and  the 
slowness  of  its  motion  prevent  any  but  moderate  and  trifling  wear 
of  the  machine ;  and  the  maximum  power  employed  in  driving 
not  being  greater  than  that  for  the  hammer,  the  liability  to  break- 
age is  considerably  less :  that  is,  if  the  several  parts  of  the  ma- 
chine are  put  properly  to  work.  The  machine  at  the  writer's 
works  (the  only  one  at  present  in  operation)  has  continued  in 
constant  work  since  it  has  been  erected — about  six  mouths — with 
scarcely  any  outlays  for  repairs,  except  some  incurred  at  starting, 
through  defective  construction  of  some  parts  of  the  apparatus ; 
and  the  writer  is  of  opinion  that  the  cost  of  wear  and  tear  will 
not  exceed  ^20  to  £*60  per  annum, — whilst  the  expense  of  keep- 
ing in  repair  one  hammer,  to  do  half  the  work  of  one  machine,, 
would  be  more  than  ten  times  that  amount. 

■ 

The  saving  of  power  with  the  machine  is  next  to  be  noted. 
The  power  given  out  by  the  engine  is  only  exerted  by  this  ma- 
chine during  one-sixth  of  the  time  required  by  the  hammer  to  do 
the  same  work ;  and  during  the  greater  portion  of  that  time  the 
power  required  in  the  machine  is  comparatively  small,  from  the 
very  soft  and  loose  state  of  the  ball ;  and  the  full  power  is  not  ex- 
erted until  the  revolution  is  nearly  completed.  Whereas,  with  the 
hammer,  the  power  absorbed  is  equal  throughout  the  whole  of 
the  operation ;  as  the  same  mass  of  helve  is  upheaved  at  each 
stroke  of  the  hammer.  Less  power  also  is  required  in  rolling  the 
iron  from  the  machine,  owing  to  its  greater  heat  and  softness. 

For  the  purpose  of  ascertaining  the  actual  power  expended  in 
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working  the  machine^  as  compared  with  the  hammer^  a  series  of 
experiments  was  entered  into,  and  indicator  diagrams  were  taken 
from  the  steam-engine  employed  to  drive  both  the  machine  and 
the  hammer,  as  well  as  the  forge-rolls :  these  indicator  diagraihs 
were  taken  by  Mr.  C.  W.  Siemens,  who  kindly  undertook  to  try 
4he  experiments  with  Mr.  Marshall.  During  these  experiments 
the  engine  was  kept  working  at  a  uniform  rate  of  20  to  21  strokes 
per  minute ;  all  the  other  machinery  driven  by  the  engine  was 
kept  out  of  use ;  and  the  engine  was  driring  the  same  train  of 
shafting  and  gearing  in  all  the  experiments,  making  a  constant 
addition  to  the  power  exerted  in  each  case. 

The  result  expressed  by  the  indicator  diagrams  was,  that  the 
mean  power  actually  expended  in  driring  the  machine  averaged 
0.84  lbs.  pressure  per  square  inch,  or  df-horse  power ;  whereas 
the  mean  power  expended  in  driring  the  hammer  averaged  2.40 
lbs.  pressure  per  square  inch,  or  24{-hor8e  power.  But  the  ma- 
rline completed  each  bloom  in  12  seconds,  whilst  the  hammer 
took  from  60  to  80  seconds  for  the  same  process.  Consequently, 
the  comparison  of  the  total  power  is  105  (8f  X  12),  to  1732 
(24f  X  70)9  being  a  proportion  of  1  to  1 6^  in  favor  of  the  ma< 
chine, — shewing  the  power  required  to  work  the  hammer  to  be 
16^  times  as  great  as  that  required  to  do  the  same  amount  of 
work  with  the  machine. 

A  similar  comparison  was  also  made  between  the  machine  and 
the  hammer,  when  each  was  worked  in  combination  with  the 
forge-rolls,  as  is  the  case  in  ordinary  working. 

A  series  of  five  indicator  diagrams  was  taken  during  the  work- 
ing of  the  machine  and  forge-rolls  combined,  with  a  continuous 
succession  of  ten  balls  passed  directly  from  the  machine  through 
the  rolls :  the  roUs  could  not,  however,  work  fast  enough  for  we 
supply  of  blooms  from  the  machine,  although  three  blooms  were 
in  the  rolls  at  once ;  as  the  one  machine  would  be  capable  of 
keeping  up  a  constant  supply  of  blooms  for  three  pair  of  rolls. 

A  corresponding  series  of  five  indicator  disgrams  was  ako 
taken  during  the  working  of  the  hammer  and  fotge-rolls  com- 
bined, whilst  one  bloom  was  under  the  hammer  and  the  prerious 
one  was  in  the  rolls.  These  diagrams  shewed  the  highest  pres- 
•ure  exerted  during  the  operation ;  as  the  indicator  dropped  again 
to  the  lowest  Hue,  in  each  instance,  after  the  completion  of  the 
highest  line.  In  this  case,  the  indicator  diagrams  shewed  that  the 
mean  power  expended  in  driring  the  machine  and  rolls  averaged 
7' 13  lbs.  pressure  per  square  inch,  or  64-hor8e  power;  and  that  the 
mean  power  expended  in  driring  the  hammer  and  rolls  averaged 
9*43  lbs.  pressure  per  square  inch,  or  84)-horse  power. 

The  comparison  of  these  results  cannot  be  made  in  the  same 
manner  as  the  former  results,  from  the  machine  and  the  hammer 
alone ;  as  the  time  of  each  process  of  rolling  was  different  from 
both  of  them  (being  about  40  seconds),  and  the  iron  from  the  ma- 
chine could  not  be  rolled  so  fast  as  it  was  bloomed ;  but  it  may  be 
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obaerred  that  the  total  increase  of  pover  ecerted  to  dme  ^kt  ndk 
waa  actually  lesa  in  the  case  of  the  machine  than  in  diat  of  1k» 
hammer^  although  there  were  three  bars  in  the  roUa  at  the  aame 
moment  with  the  machine,  but  onlj  one  bar  at  a  tbne  wkh  tha 
hammer, — shewing  the  great  saving  in  the  power  required  to  loU 
the  iron  from  the  machine  as  compared  with  that  from  the  h«n- 
mer,  in  consequence  of  its  much  hotter  state  when  brought  to  tlie 
rolls. 

Mr.  Beasley  said  he  had  made  some  further  expmmenta  as  to 
the  strength  of  the  iron  manufactured  bv  this  proeeaa^  as  i^ 
quested  at  the  last  meeting;  and  although  they  had  been  but 
few,  they  would  be  consideied,  he  thought,  quite  aatiafaotory. 
Four  bars,  1^-inch  diameter,  had  been  made  in  the  same  manner, 
and  from  the  same  iron,  from  the  hammer  as  from  the  machine, — 
both  being  made  out  of  the  same  heat  of  the  furnace.  Tbej 
were  test^  by  Mr.  H.  Parkes*  hydraulic  press,  at  Tipton,  for 
proving  chain  cables ;  and  the  first  bar  from  the  machine  indi- 
cated a  strain  of  26^  tons  before  it  broke.  The  first  bar  made 
by  the  hammer  bore  27i  tons ;  the  second  from  the  maefaiae,  26 
tons ;  and  the  second  from  the  hammer,  25^  tons.  He  then  tested 
two  bars,  l^-inch  dimeter,  which  had  been  piled ;  that  from  the 
machine  bore  25^  tons,  and  the  one  from  the  hammer  alao  25|- 
toDS.  He  also  tried  two  bars  of  l^inch  diameter,  which  had 
heen  piled :  that  from  the  hammer  indieated  38  tons,  and  that 
from  the  machine,  40  tons.  It  appeared,  therefore,  that  there  ia  no 
material  difference  in  strength  between  the  bars  made  fhnn  the 
hammer  and  those  from  the  machine.  But,  for  other  deaerip- 
tiuna  of  iron,  he  thought  the  machine  much  better  than  the  ham- 
mer. He  exhibited  some  specimens  of  hoops,  of  yery  tough 
quality,  and  also  specimens  of  other  descriptions  of  iron,  all 
bloomed  by  the  machine. 

A  model  of  the  machine  was  exhibited ; — also  a  sectional  model, 
in  which  the  operation  was  shewn  by  a  ball  of  putty. 

The  Chairman  inquired  whether  Mr.  Beasley  had  ascertained 
the  relative  cost  of  the  two  different  processes  of  mannfiEu^ture. 

Mr.  Beasley  said  he  had  not  gone  minutely  into  the  matter; 
but  it  was  known  to  every  iron  manufiu^turer  tiiat  the  expense  of 
the  hammer  ia  very  considerable, — the  wear  and  tear,  and  the 
breakage  of  tools  and  helves,  amounting  to  an  expense  of  at  least 
Is,  per  ton.  He  found  the  machine  saved,  in  wages,  about  ISd. 
per  ton,  besides  the  saving  in  power  and  in  repairs ;  but,  in 
hrger  works,  the  saving  woidd  be  proportionately  greater.  Where 
there  were  a  great  many  fhmaces  to  keep  the  machine  regularly 
at  work,  the  saving  would  be  very  considerable;  but  he  had  not 
a  sufficient  number  of  furnaces  adjoining  the  machine  to  keep  it 
fully  at  work. 

.  Mr.  Blackwell  had  seen  the  machine  in  operation,  and  waa 
convinced  of  ite  advantages.  There  was  no  doubt  in  hia  mind 
that  the  cinder  is  more  perfectly  extracted  from  the  bloom  by 
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tbe  maehiae  tban  hj  the  hammer ;  and  he  thought  there  iras  no 
donbt  that  the  qaahty  of  the  iron  was  better*  He  quite  agreed 
nith  Mr.  Beasky  a«  to  the  Baving  in  the  coat  of  manufacture. 

Mr.  Adams  bad  also  seen  this  machine  at  work,  and  was  satis- 
flad  B8  to  its  efficiency ;  and  he  believed  the  bloom  was  as  good  as 
that  produced  by  the  hammer.  Bat  he  found  the  cinder  still 
aflroded  in  considefable  quantity  from  the  two  ends  of  the  bloom, 
when  it  receiTed  an  end  blow  under  the  hammer ;  and  he  thought 
a  better  quality  than  the  ordinary  iron  from  the  hammer  would 
be  obtained  by  potting  the  bloom  under  the  hammer  immediately 
after  it  comes  from  the  machine,  to  expel  the  remaining  cinder. 

Mr.  Beaaley  thought  that,  in  the  case  referred  to,  the  ball 
moat  have  been  below  the  proper  limit  of  size,  and,  consequently, 
not  Mlj  worked  in  the  machine ;  which  would  account  for  some 
cinder  remaining.  A  variation  of  about  20  lbs.  was  allowed  from 
the  atandard  weight  of  each  ball  (about  90  lbs.),  which  was 
found  quite  sufficient  with  good  puddlers,  and  was  allowed  for 
by  the  yielding  of  the  weight  on  the  screws  of  the  machine.  The 
cinder  was  still  in  so  hot  a  state,  after  coming  from  the  machine, 
as  to  be  squeezed  out  by  the  rolls,  and  the  greatest  possible 
quantity  of  cinder  was  taken  out  by  the  rolls ;  so  that,  in  fact, 
they  effected  what  would  be  done  by  using  the  hammer  in  ad- 
dition to  tbe  machine. 

Mr.  Blackwell  thought  the  rolls  squeezed  out  any  remaining 
cinder;  and  remarked,  as  a  test  of  the  superior  action  of  the 
machine  in  separatins  the  cinder,  that  the  yield  under  the  ma- 
chine is  less  than  under  the  hammer ; — the  weight  of  iron  pro- 
duced of  course  depending  upon  the  quantity  of  cinder  squeezed 
out. 

Mr.  Adams  did  not  mean  that  the  machine  did  not  do  the  work 
aa  efficiently  and  turn  out  as  good  a  bloom  as  the  hammer ;  but 
he  thought  that  with  the  addition  of  the  hammer  a  still  better 
quality  of  iron  might  be  advantageously  produced  than  was  at 
present  manufactured,  instead  of  reducing  the  expense. 

Mr.  Beasley  exhibited  specimens  of  blooms,  of  the  ordinary 
make,  from  the  machine  and  the  hammer.  He  had  had  a  consider- 
able number  of  them  sawn  through  and  polished ;  and  had  not 
detected  any  flaw  in  those  from  the  machine.  He  thought  they 
-were  at  least  as  free  from  cinder  as  those  made  under  the  ham- 
mering process,  and  that  no  cinder  remaiued  in  the  body  of 
the  iron.  Under  the  hammer  a  lap  was  sometimes  formed,  by 
one  of  the  edges  of  the  square  bloom  being  turned  over,  which  is 
injurious  to  the  iron,  as  it  makes  an  unsound  place  or  a  hollow, 
in  which  some  of  the  cinder  is  lodged,  and  cannot  be  driven  out 
afterwards. 

Mr.  Cowper  illustrated,  by  a  model,  the  mode  in  which  the  iron 
is  kneaded  by  the  action  of  the  three  rolls,  and  the  cinder  squeezed 
out  from  the  whole  of  the  mass.  He  said  that  he  had  observed 
the  working  of  thie  machine,  and  was  satisfied  that  the  cinder  was 
thoroughly  squeezed  out  from  the  body  of  the  iron.     The  ham- 
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mer  often  chilled  the  surface  of  the  bloom,  which,  to  a  certaiii 
extent,  enclosed  the  cinder ;  but  in  the  machine  the  cinder  ran  out 
very  freely ;  and  when  that  iron  was  rolled  into  ban^  the  cinder 
did  not  squeeze  out  of  the  ends,  as  is  the  case  with  the  kon  bloomed 
with  the  hammer, — in  fact,  so  much  80»  that,  in  rolling  the  blooms 
from  the  hammer,  the  men  always  stand  on  one  side,  to  get  out  of 
the  way  of  the  cinder  flying  out  of  the  ends ;  but  witfi  the  blooms 
from  the  machine  he  had  neyer  seen  any  cinder  squeesed  oat  from 
the  ends  in  rolling,  or  if  any  it  was  yerr  trifling  indeed,  although 
the  iron  was  in  a  much  hotter  state  when  rolkd  than  that  fim 
the  hammer 

Professor  Hodgldnson  said  he  thought  the  machine  waa  a  moot 
ingenious  one ;  but,  notwithstanding  the  good  appearanoe  of  the 
iron,  he  felt  a  doubt  whether  it  was  quite  so  efficient  aa  the 
hammer  in  squeezing  out  the  cinder ;  but  he  had  not  suffideni 
information  to  speak  from,  as  be  had  not  seen  the  working  of  the 
machine.  The  appearance  of  the  iron  was  certainly  excellent; 
and  there  was  great  ingenuity  shewn  in  the  machine. 

Mr.  Beasley  wished  to  make  one  other  remark  relatiye  to  the 
heat  of  the  bloom  as  it  comes  from  the  machine.  He  thought  it 
was  possible  to  make  a  good  weld,  under  the  hammer,  of  two  of 
the  blooms  from  the  machine ;  he  therefore  worked  two  balls  in 
rapid  succession,  and  brought  them  to  the  hammer ;  when  as  good 
a  weld  was  made  as  if  the  iron  had  been  brought  direct  from  the 
furnace.  He  believed  iron  manufactured  in  that  way  would  sate 
a  great  deal  of  expense  in  making  rails ;  and  the  iron  could  be 
roued  at  once  without  a  second  heating  of  the  metal 

The  Chairman  observed  that  it  was  important  that  there  should 
be  a  comparative  test  made  of  the  quality  of  the  iron,  as  prepared 
by  the  machine,  and  that  by  the  ordinary  process  of  the  hammer ; 
and  he  suggested  to  Mr.  Beasley  to  make  a  piece  of  iron,  as  weU 
as  he  could,  under  his  process ;  and  to  get  another  manufacturer 
to  make  a  similar  piece  under  the  old  process  of  hammering :  the 
two  specimens  might  be  then  submitted  to  Professor  Hodgkinson 
for  examination  of  their  comparative  merits. 

Mr.  Beasley  said  there  might  be  a  material  difference  in  the 
quality  of  the  specimens  of  iron,  independent  of  the  difference 
in  the  process  of  blooming,  which  would  interfere  with  the  re- 
sults of  the  experiment.  But  he  should  be  glad  to  try  the  ex- 
periment of  the  two  processes,  by  taking  iron  from  the  same 
furnace,  at  the  same  heat ;  and  if  one  ball  was  taken  to  the  ham- 
mer and  another  to  the  machine  alternately,  and  then  the  iron  of 
each  tested,  he  thought  that  would  be  a  fair  trial.  He  would  be 
ready  to  go  through  a  series  of  experiments  for  the  purpose. 

Mr.  Scott  Russell  remarked,  that  even  if  Mr.  Beasley  made  no 
better  iron  by  his  machine  than  had  been  done  heretofore  by  the 
hammer,  he  thought  he]  had  done  a  great  deal  in  bringing  the 
iron  to  a  state  to  undergo  the  subsequent  processes  by  more 
economical  means. 
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Ca|»taiii  W.  8.  Moorsom  hoped  the  experiment  vould  also  be 
tiied  ^at  had  been  saggested,  of  obtaining  an  improved  quality 
of  iron  by  the  subsequent  process  of  hammering,  in  addition  to 
the  action  of  the  machine,  so  that  a  material  of  greater  strength 
might  be  obtained  if  possible. 

Mr.  Beasley  said  he  would  be  glad  to  go  into  that  matter  ;  un- 
doubtedly the  iron  might  be  improved  for  some  purposes  by  sub- 
sequent hammering,  as  suggested ;  but,  for  general  purposes,  he 
thought  it  would  be  useless,  and  an  extra  expense  without  any 
eorresponding  advantage. 

The  Chairman  proposed  that  any  gentlemen  who  felt  interested 
in  the  subject  should  communicate  with  the  secretary,  and  ar« 
nnge  the  further  experiments  to  be  conducted  at  Mr.  Beasley's 
wark^  and  bring  the  results  before  the  Institution. 


^^tu  9atntt0 

SEALED    IN    ENGLAND. 

1851. 


To  Peter  Robert  Drummond,  of  Perth,  for  improvements  in  chums. 
Sealed  29th  July — 6  months  for  inrolment. 

Chariea  Bariow,  of  Chancery-lane,  London,  Esq.,  for  improve- 
menta  in  saws, — being  a  communication.  Sealed  31st  July — 
6  months  for  inrolment. 

John  Workman,  of  Stamford  Hill,  in  the  county  of  Middlesex, 
fnmist  and  furnace  builder,  for  improvements  in  the  manufac- 
ture oi  bricks,  tiles,  and  other  articles  made  of  Uke  materials. 
Sealed  31st  July — 6  months  for  inrolment. 

Victor  Lemoign,  of  Cette  Department  de  FHerault,  France,  for 
certain  improvements  in  rotary  and  other  engines.  Sealed  3 1  st 
July — 6  months  for  inrolment. 

Chariea  Cowper,  of  Southampton  Buildings,  Chancery-lane,  for 
improvements  in  locomotive  engines  and  boilers,  and  carriages, 
part  of  which  improvements  are  applicable  to  other  similar 
purposes, — being  a  communication.  Sealed  31  st  July — 6  mos. 
for  inrolment.  / 

James  Whitelaw,  of  Johnstone,  in  the  county  of  Renfrew,  N.B., 
engineer,  for  certain  improvements  in  steam-engines.  Sealed 
31st  July — 6  months  for  inrolment. 

Joseph  Mansell,  of  B«d  Lion-square,  in  the  county  of  Middlesex, 
manufacturing  fancy  stationer,  for  improvements  in  ornamenting 
paper  and  other  fabrics.  Sealed  31st  July — 6  months  for  in- 
robnent. 

Charles  Periey,  of  the  City  of  New  York,  in  the  United  States  of 
America,  machinist,  for  certain  new  and  useful  improvements 
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in  the  oonstnictioQ  of  <aqMtaii»  for  nmitical  and  general  pnr- 
poseB.    Sealed  3i8t  Jaly — 6  months  for  inrolment. 

Edward  de  Momay,  of  Mark-lane,  in  the  City  of  London,  Gtent., 
for  improTementa  in  machinery  for  cmshing  sngar-eanes,  and 
in  apparatus  for  eraporating  saodiarine  fluids.  Sealed  5di 
August — 6  months  for  inrolment. 

Levi  Bissell,  of  the  Citv,  Gonntyi  and  Htate  of  New  York,  engineer, 
for  certain  new  ana  nseftil  improvements  m  die  means  of  sus- 
taining tratelling  carriages,  and  other  vehicles,  which  improve- 
ments are  applicable  to  other  like  pufposss.  Sealed  5di  Angnat 
6  months  for  inrtdment. 

Edwin  Deeley  and  Richard  Mountford  Deeley,  of  Andnam  Bank, 
in  the  county  of  Stafford,  flint  and  botUe-elass  mannflu^tara% 
for  certain  improvements  in  the  construction  of  fumaoes  for 
for  the  manufacture  of  glass.  Sealed  6th  August — 6  months 
for  inrolment. 

Robert  Hyde  Greg,  of  Manchester,  manufacturer,  and  David  Bow- 
las,  of  Reddish,  in  the  county  of  Lancaster,  manu&cturer,  for 
certain  improvements  in  machinery  or  apparatus  for  manu« 
facturing  weavers'  healds  or  harness, — ^being  a  communication. 
Sealed  7th  August — 6  months  for  inrolment. 

Lockington  St.  Lawrence  Bunn,  of  Walbrook,  in  the  City  of 
London,  merchant,  for  improvements  in  the  manufticture  of 
kampttilicon.     Sealed  7th  August— 6  montlis  for  inrohnent. 

Alphonse  R^n6  le  Mire  de  Normandy,  of  Judd-street,  in  the 
county  of  Middlesex,  Gent.,  and  Richard  Fell,  of  the  City-road, 
in  the  same  county,  engineer,  for  improved  methods  of  ob- 
taining fresh  water  from  salt  water,  and  of  concentrating  sul- 
phuric add.     Sealed  7th  August — 6  months  for  inrolment. 

Jonathan  Grindrod,  of  Birkenhead,  in  the  county  of  Chester,  con- 
sulting engineer,  for  an  improvement  in  the  machinery  for 
communicating  motion  from  steam-engines  or  other  motive 
power,  and  in  the  construction  of  rudders  for  vessels.  Sealed 
14th  August — 6  months  for  inrolment. 

Aim6  Nicolas  Berode,  of  Rue  St.  Roche,  Paris,  France,  Gent.,  for 
a  certain  process  for  uniting  cast*iron  to  cast-iron  and  CHkher 
metals,  and  for  uniting  other  metals  together.  Sealed  14th 
August — 6  months  for  mrolment. 

Henry  Glynn,  of  Bruton-street,  Berkeley-square,  Gent.,  and 
Rudolph  Appel,  of  Gerrard-street,  Soho,  anastatic  printor,  for 
improvements  in  the  manufacture  or  treatment  of  paper  or 
fabrics,  to  prevent  copies  or  impressions  being  taken  of  any 
wridng  or  printing  thereon.  Sealed  14th  August — 6  months 
for  inrolment. 

Thomas  Skinner,  of  Sheffield,  for  improvements  in  producing 
ornamental  surfaces  on  metal  and  other  materials.  Sealed  14th 
August — 6  months  for  inrolment. 

John  Plant,  of  Beswick,  Manchester,  manufacturer,  for  certain 
improvements  in  the  manufacture  of  textile  fiibiiiss.  Sealed 
14th  August — 6  months  for  inrolment. 
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Joseph  Birkbeck  BlundeUi  of  New  Cross-road,  in  the  county  of 
Kent,  Gent.,  for  improvements  in  machines  for  sweeping  and 
cleansing  roads  and  ways.  Sealed  14th  AQgiisi*^^  months  for 
inrolment. 

Stephen  Monlton,  of  Bradford,  in  the  county  of  Wilts,  India- 
mbber  mannfactorer,  for  certain  improTements  in  the  prepara- 
tion of  gutta-percha  and  caoutchouc ;  and  in  the  application 
thereof.     Sealed  1 4th  August — 6  months  for  inrolment. 

Lot  Faulkner,  of  Cheadle,  in  the  county  of  Chester,  machinist, 
for  certain  improyements  in  the  method  of  obtaining  and  ap- 
plying motive  power.  Sealed  21st  Augustr»6  months  for  in- 
lounent. 

James  Boberton,  of  Oxford-street,  in  the  city  of  Manchester,  che- 
mist,  for  improYcd  methods  of  producing  or  obtaining  printing 
dyes»  and  other  substances  used  in  printing;  which  improve- 
ments, in  whole  or  in  part,  are  apphcable  to  other  like  useful 
purposes.    Sealed  21st  August — 6  months  for  inrolment. 

John  Waters,  of  Sheffield,  manufacturer,  for  certain  improve- 
ments in  knives  and  forks.  Sealed  2Ut  August — 6  months 
for  ini^lBieat. 

John  Treasahar  Jefiree,  of  BlackwaU,  in  the  county  of  Middle- 
sex, engineer,  for  an  improved  apparatus  for  £M;ilitating  the 
more  perfect  combustion  of  fiiel;  whereby  funnels  in  steam 
veaads^  and  chimnies  or  shafts  for  factories,  may  be  dispensed 
with.     Sealed  2lBt  August — 6  months  for  inrolment. 

James  Palmer,  of  Paddington,  in  the  county  of  Middlesex,  artist, 
for  improvements  in  delineating  objects ;  and  in  apparatus  and 
materials  .for  that  purpose.  Sealed  23rd  Augns^— 6  months 
for  inrolment. 

Edward  Clarence  Shepard,  of  Duke-street,  in  the  City  of  West- 
minster, Gent.,  for  improvements  in  obtaining  and  applying 
motive  power,-*4)eing  a  communication.  Sealed  28th  August — 
6.sionths  for  inrolment. 

Thomas  Brown  Jordan,  of  Lambeth,  in  the  county  of  Surrey,  en- 
nneer,  for  improvements  in  machinery  or  apparatus  for  cutting, 
messing,  plamng,  and  otherwise  working  slate ;  and  also  for 
firaming  and  settu^  the  same.  Sealed  2^  August — 6  months 
for  inrolment. 

James  Edward  McConneU,  of  Wolverton,  in  the  county  of  Buck- 
ingham, engineer,  for  certain  improvements  in  locomotive  steam- 
engines  and  railway  axles ;  parts  of  which  are  applicable  to 
BtatioDsry  and  marme  steam-engines.  Sealed  28di  August — 
6  months  for  inrolment. 

William  Johnson,  of  MiUbank,  in  the  City  of  Westminster,  Gent., 
for  improvements,  in  ascertaining  the  weight  of  goods.  Sealed 
28th  August— 6  months  for  inrohnent. 
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CELESTIAL  PHENOMENA  roR  SEFTBHBBk.  lUl. 


D. 

H.     M. 

D. 

H.     M. 

1 

Clock  after  the  0  Oro.  Os. 

14 

Venus  pass  mer.  23h.  42m. 

— 

D  rises  Oh.  ISm.  A. 

»-      Mars  pass  mer.  19h.  7m. 

— 

D  pass  mer.  5h.  5m.  A. 

—      J  upiter  pass  mer.  2h.  Om. 

— 

D  sets  9h.  47m.  A. 

—      Saturn  pass  mer.  14h.  85id. 

2 

$  in  co^j.  with  Ceres,  diff.  of  dec 
1.  42.  N. 

— >      .Uranus  pass  mer.  14h.  34m. 
—      OccuL  B.A.C.  845,  im.  10b.  20iii. 

4 

Occn].  2S  Sag^ittarii,  im.  8h.  29ro. 

em.  llh.  16m. 

em.  9h.  50m. 

15 

Vesta  in  D  with  the  0 

— 

OccuL  80  Sagittarii,  im.  1  ih.l8m. 
em.  12h.  14m. 

—  Clock  after  the  0  4m.  48s. 

—  D  rises  8h.  10m.  A. 

6 

Clock  after  the  0  Im.  178. 

—       D  pass  mer.  2h.  26m.  M. 

— 

])  rises  4h.  26m.  A. 

—       D  sets  9h.  16m.  M. 

— 

2)  pass  mer.  8h.  SSm.  A. 

16 

OccuL  63  Tauri,  im.  lOh.  SOm. 

— 

D  sets  Morn.   ' 

em.  llh.  15m. 

7  20  43  Juno  in  D  with  the  0                 { 

» 

17  23   $  greatest  heL  lat  N. 

8 

8  28 

9  stationary 

18 

1  29   5  in  Q  or  finit  quarter 

9 

Occul.  74  Aquarii,  im.  6h.  27m. 
em.  7h.  23m. 

19 

8  53   ^   in  conj.  with  the  ]>  4i£  «< 
dec.  1.  32.  N. 

10 

1  44 

Ecliptic  oppo.  or  Q  full  mooft 

20 

Clock  after  the  0  6m.  29i. 

4 

2)  in  Apogee 

-*       D  rises  Mom. 

11 

13  63 

9  l^reatest  hel.  lat.  S. 

—       ]>  pass  mer.  7h.  26m.  M. 

IS  20  25 

U  in  conj.  with  the  }>  diff.  of  dec. 

—       })  sets  3h.  39m.  A. 

4.  47.  N. 

21 

18  19  ^  in  ini  conj.  with  the  0 

21  22 

Tp  in  conj.  with  the  D  diff.  of  dec. 
2.  29.  N. 

21  51   §  in  conj.  with  2  diffl  of  dec. 
4.  84.  S. 

14 

Mercury,  R.  A.,  12h.  14m.  dec. 

23 

3  510  enters  Libra, — ^Autumn  conk 
5  15   9  in  conj.  with  the  ]>  diff.  of  dee. 

6.  3.  S. 

24 

"" 

Venus,  R.  A.,  Uh.  18m.  dec.  6. 
80.  N. 

7.  0.  S. 
10         ])  in  Perigee 

— 

Mars,  R.  A.,  6h.  40m.  dec.  23. 
SO.  N. 

13  82   2  ^^  <:o"J*  ^it^  ^^e  D  difil  of  dec 
3.  28.  S. 

— 

Vesta.R.  A.,  17h.28m.  dec.  24.0.S. 

25 

Clock  after  the  0  8m.  12s. 

— 

Juno,  R.  A.,   17h.  5m.  dec.  9. 
48.  S. 

—  }  rises  5h.  42m.  M. 

—  D  pass  mer.  Oh.  18m.  A. 

— 

Pallas,  R.  A.,  8h.  42m.  dec.  10. 
58.  S.   ' 

—       D  sets  6h.  27m.  A. 

6  12  Ecliptic  conj.  or  0  new  mooa 

""■ 

Ceres,  R.  A.,  6h.  24m.  dec.  22. 
12.  N. 

26 

7  41  7{  in  conj.  vrith  the  ]>  diff  of  dec 

4.  n.  S. 

— . 

Jupiter,  R.  A.,  13h.  81m.  dec.  8. 

29 

19  55   9  in^sup.  co^j.  with  the  0 
Clock  after  the  0  9m.  52i. 

^2.  S. 

30 

— 

Saturn,  R.  A.,  2h.  9m.  dec.  10. 
11.  N. 

—  ])  rises  Oh.  25m.  A. 

—  }>  pass  mer.  4h.  48m.  A. 

~^ 

Uranus,  R.  A.,  2h.  7m.  dec.  12. 

20.  N. 

—       D  sets  8h.  56m.  A. 
2  15  §  stationary 

Mercury  pass  mer.  Oh.  43m. 

1 

18  33   §  in  the  ascending  node 

Eclipses  of  Jupiter's  Satellites  are  not  visible  this  month. 
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THE  INDUSTRIAL  EXHIBITION. 

GENERAL  REMARKS. 

The  near  approacli  of  the  period  for  closing  the  Great  Exhi- 
bition, and  once  more  dispersing  over  the  face  of  the  earth 
the  countless  and  rare  specimens  of  man's  ingenuity  and 
Nature's  prodigality,  which  have  been,  with  infinite  labor, 
eoQected  together,  would  seem  to  admonish  us  of  the  pro- 
priety of  bringing  our  series  of  papers  on  the  Industrial 
Mxhibition  to  a  close;  but  we  think  that,  by  immediately 
adopting  this  course,  we  should,  besides  acting  very  indiffer- 
ently up  to  our  promises^  lay  ourselves  open  to  the  charge  of 
havmg  prematurely  abandoned  a  plan,  which  must,  if  perse- 
vered in,  have  tola  very  advantageously  upon  the  manufac- 
tures of  Great  Britain.  Without  arrogating  to  ourselves  a 
tower  equal  to  effecting  the  sudden  demolition  of  long-esta- 
lished  prejudices,  and  the  rapid  enlightenment  of  ignorant 
and  thoughtless  minds,  we  have  full  and  sufficient  proof,  that 
our  labors  have  not  been  without  effect  in  calling  attention 
to  unobtrusive  merit,  and  discovering  defects  where  perfection 
was  supposed  to  have  existed.  As,  therefore,  this  field  of 
inquiry,  in  connection  with  the  Exhibition,  is  far  from  ex- 
hausted, we  propose,  for  the  present,  to  continue  these 
papers,  and  render  as  complete  as  possible  our  review  of  those 
branches  of  industry  which  have  already  been  noticed  in  this 
Journal ;  and  likewise  to  take  up  such  new  matters  of  interest 
as  our  notes  will,  after  the  closing  of  the  Exhibition,  enable 
us  to  treat  of  in  a  satisfactory  manner. 

In  the  present  number,  under  the  head  Agriculttaral  Im- 
plementSy  we  complete  an  analytical  examination  of  ploughs, 
describing  the  construction  oi  all  those  implements  which, 
either  from  the  peculiarities  they  possess,  or  the  advantages 
they  displayed  at  the  trial  before  the  jurors,  seem  to  point 
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them  out  as  worthy  of  particular  remark.  This  copious  re- 
view will,  we  believe,  be  specially  acceptable  to  our  agricul- 
tural friends,  from  being  the  only  intelligible  record  of  what 
modem  ingenuity  has  done  for  the  most  important  implement 
used 'in  agriculture. 

Following  our  remarks  of  last  month,  on  the  specimens  of 
sand  contained  in  the  Raw  Materials  department,  we  are 
now  led  to  an  examination  of  the  manufacture  of  glass.  The 
position  of  this  branch  of  industry  in  Great  Britain  (after 
making  all  due^allowances  for  its  necessarily  infantile  condi- 
tion while  burdened  with  that  great  incubus  the  Excise)  is, 
we  are  constrained  to  say,  far  from  satisfactory,  when  com- 
pared with  the  productions  of  France.  Such  being  the  case, 
more  especially  in  the  matter  of  plate-glass,  the  defects  of 
which  are  ascertainable  by  the  most  unpractised  eye,  we  hare 
felt  it  desirable  to  enter  somewhat  at  length  into  the  cause  of 
our  inferiority,  and  to  urge  upon  glass  manufacturers  gene- 
rally the  adoption,  for  the  improvement  of  their  manufacture, 
of  the  only  means  which  will  ensure  a  uniformly  favorable 
result.  If,  in  our  strictures,  we  may  seem  to  have  spoken 
with  unnecessary  severity,  it  should  be  remembered  that  we 
have  stubborn  ignorance  to  contend  against,  if  not  in  all,  at 
least  in  many  of  our  glass-houses ;  and  further,  that  of  all 
manufactures,  this  is  the  one  which  has  been  most  petted  and 
praised  for  its  rapid  advancement, — the  credit  of  which  is 
almost  wholly  due  to  the  skilful  manipulation  of  the  work-* 
man.  In  other  respects,  it  has  but  little  if  at  all  advanced 
since  its  release  from  the  supervision  of  the  Excise,  and  is 
as  much  in  subjection  to  the  '^  rule  of  thumb''  as  the  British 
pottery  manufactures  which  came  under  our  censure  on  a 
former  occasion. 

Our  present  notice  of  Labor-Saving  Machines  completes 
our  review  of  that  interesting,  but,  as  we  think,  very  inefE- 
ciently  represented  branch  of  ingenuity. 

Decorative  Art  still  continues  to  furnish  ample  materials 
for  comment;  and  considering  that  an  active  desire  for  the 
advancement  of  this  much-neglected  pursuit  was  the  impel- 
ling power  which  set  afloat  the  scheme  for  an  international 
exhibition,  it  is  but  fair  that,  amongst  other  subjects  of  a 
more  practical  tendency,  which  might,  perhaps,  justly  claim 
precedence,  decoration  should  not  be.  overlooked ;  and  we  are 
the  more  anxious  that  this  subject  should  be  thoroughly 
examined,  as,  in  the  absence  of  the  critic,  the  Exhibition, 
from  the  numerous  examples*  it  presents  of  incongruous  de^ 
sign  and  slavish  imitation,  may  have  rather  a  tendencv  to 
debase  than  to  raise  the  art  of  the  designer. 
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AGBICULTURAL   IMPLEMENTS. 

In  our  laat  number^  after  classifying^  according  to  their  uses^ 
the  yarious  kinds  of  ploughs  contained  in  the  Exhibition^  we 
proceeded  to  comment  on  the  several  ''swing  and  wheel 
ploughs''  which  seemed^  from  their  peculiarities  of  construc- 
tion,  to  deserve  notice.  We  shall  now  continue  our  notice 
rfthe  remaining  ploughs  embraced  by  the  first  class,  and  then 
take  up  the  other  classes,  in  the  order  indicated  in  the  pre- 
ceding paper.  It  may,  however,  be  well  first  to  direct  atten- 
tion to  a  single-furrow  plough  of  Messrs,  Talbot,  of  Menneton 
Salon,  near  Bourges,  France,  ii^ich  had  previously  escaped 
Aotiee,  owing  to  its  being  detached  from  the  collection  of 
French  ploughs.  This  is  a  difficulty  which  we  have  had 
frequently  to  encounter ;  and  it  is  one  which  the  official  cata- 
logues serve  rather  to  increase  than  diminish,  from  the  fact, 
that  many  articles  are  noted  which  the  Exhibition  does  not 
contain,  while  others  are  to  be  found  that  have  no  place  in 
the  catalogues. 

To  the  French  plough,  above  named,  a  prize  medal  has 
been  awarded* .  It  has  a  wooden  beam  and  handles ;  and  the 
mould-board,  share,  and  coulter,  are  of  the  ordinary  descrip- 
tion. The  beam  is  inclined,  and  supported,  at  the  fore  end, 
by  an  iron  frame  or  carriage,  mounted  on  a  pair  of  large 
wheels;  and  the  distance  of  the  carriage  from  the  plough- 
body,  and  consequently  the  height  at  which  the  end  of  the 
beam  is  supported,  is  regulated  by  means  of  the  draught- 
chain.  The  fore  end  of  the  draught-chain  is  secured  to  a 
hook,  affixed  to  the  axle  of  the  carriage ;  at  about  the  middle 
of  the  dain  is  a  link,  which  embraces  the  beam,  and  is  secured 
to  a  straight  iron  bar,  that  rests  on  the  top  of  the  beam,  and 
is  capable  of  sliding  thereon ;  and  from  this  bar  the  remain- 
ing portion  of  the  chain  extends  backwards,  and  terminates 
in  a  link,  which  connects  it  with  a  traverse-nut  on  a  stationary 
serew-rod :  on  this  rod  being  turned,  the  nut  wiU,  through  the 
medium  of  the  draught-chain,  draw  back  the  carriage,  and 
thereby  elevate  the  beam. 

TUBN-WREST   PLOUGHS. 

"One-way,"  ^'turn-over,*'  or  *' turn- wrest''  ploughs,  are 
intended  to  lay  the  furrows  in  one  and  the  same  direction. 
The  earliest  construction  we  believe  to  be  the  Kentish  turn- 
wrest  plough,  which  lays  the  furrow-slice  quite  flat,  without 
any  opening  in  tj^e  seam,  and  is  well  adapted  for  stiff  soils. 
It  is  a  four-horse  plough ;  but  for  those  who  require  a  plough 
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that  may  be  worked  with  a  pair  of  horses,  the  Kent  plough 
of  Messrs.  Ransomes  and  May,  and  Messrs.  Howard's  JK 
plough,  have  been  introduced,  and  fitted  with  mould-boards 
tfrhicn  give  a  similar  turn  of  furrow. 

Of  this  class  of  ploughs  the  Exhibition  oontains  several  va- 
rieties. Messrs.  Wilkie  &  Co.  shew  one  made  wbdly  6f  nudk* 
able  iron.  To  the  top  face  of  the  beam  is  hinged  a  finme  (oom« 
posed  of  a  eouple  of  bars),  which  carries  two  shares  and  two 
mould-boards, — one  share  and  mould-board  being  BoitaUe 
for  turning  a  furrow  to  the  right,  and  the  ether  share  and 
mould-board  for  turning  one  to  the  lefl.  The  firame  stands 
in  a  vertical  position  at  one  or  other  side  of  the  beam  when 
the  plough  is  at  work ;  and  the  shares  and  mould-boards  are  so 
mounted  that,  when  the  right-hand  ones  are  working  in  the 
soil,  the  left-hand  share  and  mould-board  will  stand  directly 
over  them  in  an  inverted  position,  and  vice  vend.  When  it 
is  desired  to  turn  the  fdrrow  in  the  opposite  direetioii,  the 
frame  is  crfUsed  to  turn  over  on  its  axis  to  the  other  side  of 
the  beam,  so  as  to  bring  the  left-hand  share  and  mould-board 
into  action.  Messrs.  Gray  and  Sons,  of  Uddingstcm,  also 
exhibit  one  of  this  kind  of  ploughs ;  and  Mr.  R.  Law,  of  Shet- 
tleston,  Glasgow,  has  a  model  of  one  of  the  same  construction. 

Mr.  J.  Comins,  of  South  Molton,  exhibits  two  turn-wrest 
ploughs,  which  differ  only  from  each  other  in  these  respects, 
that  in  one  the  beam  and  handles  are  of  wood,  while  in  the 
other  they  are  of  iron ;  and  the  plough  with  the  wooden  beam 
is  fitted  with  a  doHible  skim  coulter.  This  construction  cf 
plough  is  furnished  with  two  mould-boards,  fastened  t<^ether 
at  the  front, — thus  A;  and  the  double  mould-board  is  con- 
nected at  the  fore-end  to  the  front  bar  of  the  plough-body, 
and  is  capiible  of  turning  on  the  same  as  a  centre,  to  admit 
of  its  being  moved  to  the  right  or  left-hand,  in  order  to  bring 
one  or  other  of  the  mould-boards  into  action.  When  the 
right  is  brought  into  use,  the  left  one  will  come  against  the^ 
side  of  the  plough-body,  and  serve  as  the  land-side  plate; 
and  vic^  verad.  Each  time  that  the  mould^board  is  shifted, 
the  share,  which  is  formed  with  one  wing  or  fin,  is  turned 
over  to  the  corresponding  side.  To  effect  this,  the  share  is 
fixed  to  the  end  of  a  rod,  having,  at  its  hind  end,  a  small 
toothed  wheel  or  pinion  in  gear  with  the  teeth  of  a  rack-bar, 
which  is  fastened  at  each  end  to  the  inner  sides  of  the  mould- 
boards,  and  serves  to  connect  the  hinder  parts  of  the  same 
together :  hence  it  follows,  that,  if  the  rod  be  caused  to  turn, 
not  only  wiU  the  share  be  turned  over,  but,  by  means  of  the 
pinion  and  rack-bar,  the  double  mould-board  will  be  aimuU 
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tsneondy  shifted.  Hie  requisite  motion  ia  imparted  to  the 
rod  by  caisiiig  a  lever^  which  is  connected^  by  a  small  rod, 
with  a  short  crank  on  the  end  of  the  first-named  rod.  When 
the  plough  is  fitted  with  the  double  skim  coulter,  it  is  requi- 
Mte  to  turn  the  latter  partly  round  when  the  double  mould- 
board  is  shifted :  this  is  effected  by  pulling  a  rod  which  is 
oonneeted  to  a  small  crank  on  the  top  of  the  coulter  stem. 

Mr.  H.  Lowcoek,  of  St.  Petor's-street,  Tiverton,  exhibits  a 
tarn-wrest  plough,  which  presents  the  appearance  of  two 
ploiighsy  united  at  the  heel  of  the  beam  or  back  part  of  each* 
phmgh, — ^the  object  being,  to  plough  in  opposite  directions 
without  taming  the  implement  at  the  end  of  the  furrow.  The 
beam,  which  is  affixed  to  the  frame  or  body  at  the  centre  of 
its  length,  ia  provided  with  a  small  guide-wheel  near  each  end, 
and  also  carries  two  coulters,  pointing  in  opposite  directions. 
The  handles  are  straight,  «nd  are  connected  to  the  middle  of 
the  beam  by  a  centre-pin,  which  admits  of  their  being  turned 
over  towards  either  end  of  the  beam.  The  handles  are  pro- 
vided with  a  hanging  spring-catoh,  which  drops  into  an  open- 
ing near  the  end  of  the  beam,  and  thereby  secures  them  in 
thdr  required  position.  To  one  side  of  the  beam  a  horizontal 
rod  18  affixed,  extending  from  end  to  end,  and  cathying  the 
draoghtJink  or  ring,  which  can  readily  shift  from  one  end  of 
the  beam  to  the  other  by  sUding  along  the  rod.  The  mould- 
board  is  a  plate  of  iron,  in  appearance  somewhat  like  two  com- 
mon mould-boards,  a  right  and  a  left  one,  united  together 
back  to  back;  and  at  the  coitre  thereof  is  a  recess,  in  which 
is  pivotted  the  fore  end  of  a  piece  of  iron,  resembling  the*tail- 
pieees  of  two  mould-boards,  fixed  together  side  by  side :  so 
ihaty  when  sudi  tail-piece  is  turned  in  one  directiou,  it  will 
form  the  hind  end  or  eontinuation  of  the  right  mould-board ; 
and,  when  turned  in  the  opposite  direction,  it  will  form  the 
hind  end  of  the  oAer.  There  are  two  shares  of  the  common 
fonn>  affixed  to  the  body  of  the  plough  at  either  end.  To 
reduee  the  friction,  the  sole  of  the  plough  is  slightly  inclined 
upwards  from  the  centre  towards  each  end,  so  that  the  plough 
will  only  rest  upon  the  part  of  the  sole  between  the  centre 
thereof  and  the  share  which,  for  the  time  being,  is  in  action; 
and,  for  the  like  purpose,  the  land-side  is  formed  with  two 
indined  planes,  extending  from  the  centre  to  the  ends.  When 
using  this  kind  of  plough,  the  ploughman,  on  the  completion 
of  a  furrow,  turns  over  the  handles  to  the  opposite  end  of  the 
besm,  and  brings  round  the  horses  on  the  land-side  of  the 
plough, — ^the  draught-ring  sUding  along  the  rod  to  the  other 
end.'    As  aoon  as  the  hmrses  begin  to  draw  again,  the  tail- 
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piece  of  the  moiild-board  cornea  in  contact  with  the  newly-cot 
furrow-slice,  and  moves  upon  its  pivots  into  the  proper  posi- 
tion for  turning  over  the  same, 

M.  J.  Gisin,  of  Liestal,  Bile,  Switzerland,  exhibits  a  turn* 
wrest  plough,  which,  like  the  preceding,  has  a  mould-board 
with  a  swinging  or  vibrating  tail-piece  at  the  centre,  and  a 
share  at  each  end ;  but,  in  this  case,  the  beam,  instead  of  being 
a  fixture,  moves  round  upon  an  axis  at  the  centre,  when  it  is 
desired  to  reverse  the  action  of  the  plough.  The  beam  is 
supported  at  the  centre  by  a  gallows-shaped  frame,  the  up- 
right bar  of  which  has  a  pivot  at  each  end, — ^the  upper  one 
turning  in  a  hole  in  a  bar  affixed  to  the  top  of  the  mould- 
board,  and  the  lower  one  in  a  bearing  at  the  junction  of  the 
sole  and  land-side  plates.  The  inclined  bar  of  the  gallows- 
frame  comes  against  the  inner  side  of  that  end  of  the  mould- 
board  which  is  at  the  time  in  action,  and  an  iron  tri^er-bar, 
jointed  to  the  beam,  bears  against  the  other  end  of  the 
mould-board ;  and  thus  the  beam  is  firmly  held  in  the  desired 
position.  At  the  fore  end  of  the  beam  is  a  small  guide-wheel ; 
and  at  the  hind  end  it  is  furnished  with  a  pair  of  fixed  handles. 
For  the  purpose  of  adjustment,  the  fore  part  of  the  beam  is 
jointed  to  the  hind  part;  and  at  the  joint  a  continuation 
of  the  fore  part  stands  up  at  right  angles, — which,  being 
fitted  with  a  swivel-nut,  that  works  upon  an  inclined  screw- 
bolt,  affixed  to  the  hind  end  of  the  beam,  allows  of  the  angle 
of  inclination  of  the  fore  end  of  the  beam  being  changed,  and, 
consequently,  of  the  adjustment  of  the  guide-wheel.  When 
a  furrow  is  completed,  the  trigger,  above  mentioned,  is  raised, 
and  the  horses  moving  round  upon  the  land-side  of  the  plough 
reverse  the  beam,  which  is  then  again  fixed  by  the  trigger, 
and  the  plough  is  ready  to  commence  a  fresh  furrow. 

M.  Pardoux,  of  Kandon,  Puy-de-Ddme,  France,  exhibits 
an  iron  turn-wrest  plough,  of  somewhat  similar  construction 
to  that  of  Messrs.  Wilkie, — one  share  and  mould-board,  when 
in  a  working  position,  having  a  share  and  mould-board  in- 
verted above  them :  in  this  case,  however,  the  two  mould- 
boards  form  one  continuous  curved  surface.  The  frame  that 
carries  the  mould-boards  and  shares  is  hinged  to  the  under 
side  of  the  beam,  and  turns  beneath  it,  when  it  is  required  to 
reverse  the  plough.  A  short  bar,  with  two  bent  or  hooked 
pieces  at  the  sides  thereof,  is  pivotted  to  the  beam;  and  the 
frame  is  fixed  in  the  desired  position  by  raising  the  bar,  and 
thereby  causing  one  or  other  of  its  hooked  pieces  to  embrace 
that  side-bar  of  the  frame  which  is  uppermost.  The  fore  end 
of  the  beam^  which  is  bent  downwards  at  right  angles,  is  eon- 
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neeted,  by  a  rod^  with  the  body  thereof,  in  advance  of  the 
ecraher,  and  by  another  rod  with  the  drag-link,  to  which  the 
horses  are  yoked ;  at  the  bend  in  the  beam  two  arms  are 
affixed,  one  on  each  side,  to  support  the  stems  of  the  bars 
that  carry  the  pivots  of  two  large  fore-wheels;  and  the  hind 
end  of  the  beun  terminates  in  a  short  straight  handle. 

M.  Pardoux  likewise  exhibits  another  turn-wrest  plough, 
closely  resembhng  the  preceding,  but  of  lighter  construction. 
It  has  only  one  wheel,  which  runs  beneath  the  beam,  near 
the  fore  end,  and  within  a  looped  portion  of  the  draught- 
rod,  which  carries  the  axle  of  the  wheel.  This  rod  is  hinged 
at  one  end  to  the  beam,  just  before  the  coulter;  and  the 
other  end,  to  whieh  the  drag-chain  is  connected,  is  carried  by 
an  upright  adjustable  rod,  attached  to  the  beam. 

In  the  American  department,  Messrs.  Starbuck  and  Son, 
of  Troy,  contribute  a  turn-wrest  plough,  the  mould-board  of 
which  IS  an  iron  plate,  nearly  flat  or  but  slightly  curved,  with 
a  two-winged  share,  forming  a  continuation  thereof.  The 
mould-board  and  share  are  affixed  to  a  curved  iron  frame, 
that  turns  on  a  horizontal  axis  in  the  sole;  and  they  are 
retained  in  the  desired  position  by  means  of  a  hooked  rod, 
which  is  suspended  from  the  framing  of  the  plough-handles, 
and  eatehes  into  a  hole  in  the  motdd-board,  near  that  edge 
which  is  uppermost. 

A  turn-wrest  plough,  of  like  construction,  is  also  exhibited 
by  Messrs.  Allen  and  Co.,  of  New  York. 

M.  Verbist,  of  Nivelles,  Belgium,  shews  an  implement  of 
this  kind  with  an  arrow-shaped  or  two-winged  share,  of  which 
the  monld-board  is  a  continuation, — ^the  edges  thereof  being 
turned  back  at  the  hind  end.  The  mould-board  and  share 
are  connected  to  a  horizontal  pin  or  axis  in  the  sole,  so  as  to 
admit  of  changing  to  opposite  sides ;  and  they  are  retained 
in  the  desired  position  by  causing  a  small  bar  to  project  down- 
wards on  one  side  or  the  other  (as  the  case  may  be)  of  that 
wing  of  the  share  which  is  uppermost ;  this  bar  moves  be- 
tween two  fixed  bars,  and  is  connected  at  the  top  to  a  lever, 
whereby  it  is  raised  or  lowered. 

M.  Van  Macle,  of  Thielt,  West  Flanders,  exhibits  a  turn- 
wrest  plough,  which  has  two  shares,  mould-boards,  and  coul- 
ters, affixed  to  the  same  frame,  one  set  above  the  other,  in  an 
inverted  position,  as  in  Messrs.  Wilkie's  plough.  The  after 
part  of  the  beam  extends  horizontally  over  the  plough-frame, 
and  a  descending  piece  at  each  end  of  such  horizontal  portion 
carries  the  axis  of  the  plough-frame.  From  the  lower  end  of 
the  foiemost  descending  piece  the  beam  continues  in  a  hori- 
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Kontal  line  to  its  fore  end,  to  wbidi  is  connected  tbe  dniiglit 
apparatus  and  a  guide-wheel  that  travels  beneath  the  oentnd 
line  of  the  beam.  The  hindmost  descending  portion  of  the 
beam  is  provided  with  a  handle,  and  carries  a  ^atA,  wliereby 
the  plough-frame  is  fixed  in  a  vertical  position ;  and,  for  this 
purpose,  there  is  also  provided  a  hand-screw,  which  passes 
vertically  through  the  beam  and  enters  one  oi  the  side  ban 
(^  the  frame. 

TWO  OB  MO&B  FUBROW  PLOUGHS. 

The  double-furrow  plough,  as  its  name  impliea,  eonsista  of 
two  ploughs  having  one  boim  in  common,  or  else  (as  is  most 
generally  the  case)  having  two  beams,  which  are  firmly  aecnied 
together,  and  connected  to  a  single  pair  of  handles.  The 
ploughs  are  fixed,  at  a  suitable  distance  apart,  one  in  advance 
of  the  other,  so  as  not  to  interfere  with  the  proper  turning  of 
the  furrow-slice.  The  double-furrow  plough  is  intended  fiir 
light  soils,  and  will  in  general  accomplish  as  much  work,  with 
the  aid  of  a  man  and  diree  horses,  as  could  be  perfemi^  in 
the  same  time  by  two  single  ploughs,  with  a  man  and  two 
horses  to  each. 

Implements  of  this  kind  are  exhibited  by  Messrs.  Ransomes 
and  May,  and  Messrs.  T.  &  F.  Howard,  in  the  British  depart- 
ment, and  by  M.  Delstanche  in  the  Belgian  department;  bat 
they  present  no  points  for  comment. 

Messrs.  Allen  &  Co.,  of  New  York,  have  a  plough  with 
three  small  shares  and  mould-boards,  attached  to  a  cross-beaoi, 
which  is  fixed  diagonally  beneath  the  ordinary  plough-beam. 
This  plough  is  used  in  the  United  States  for  ploughing  in 
wheat,  rye,  and  other  grain,  after  sowing ;  and  as  it  turns  over 
three  furrow-slices  at  the  same  time,  it  wiU  plough  firom  three 
to  five  acres  per  day. 

Under  this  class  may  be  included  Lord  Willougfaby  De 
Eresby's  steam  ploughing  apparatus,  designed  to  plough  land 
having  a  moderately  even  surface.  The  machinery  eonsiate, 
firstly,  of  a  locomotive  steam-engine,  of  26  horse-power,  weigfa- 
ing  8^  tons,  and  fitted  with  a  double  capstan-barrel,  whidi 
can  be  removed  when  the  engine  is  required  for  other  uses. 
The  engine  moves  across  the  centre  of  the  field  upon  a  light 
railway — ^progressing  a  short  distance  at  intervals,  as  hereafker 
mentionea.  There  are  two  sets  of  ploughs,  which  advanee 
and  recede  on  either  side  of  the  railway,  at  right  angles  thereto. 
Each  set  consists  ot  four  ordinary  ploughs,  and  the  like  num- 
ber of  sub-soil  ploughs  (one  behind  each  common  plough), 
fixed  in  a  frame,  provided  with  two  pairs  of  running  i^eeb 


AgfieuUural  ImplemerUs.  279 

•nd  several  guide-wheels.  Each  frame  carries  a  small  platform, 
on  which  a  man  stands,  to  direct  the  same.  The  two  plough- 
frames  advance  and  recede  alternately ;  as  they  advance,  the 
•oil  is  ploughed  up,  but  on  receding,  the  ploughs  are  inope- 
rative. When  the  furrows  on  either  side  of  the  railway  are 
completed,  the  engine  advances  about  three  feet,  and  the 
plough-frames  are  shifted  laterally  to  the  same  extent.  Each 
plough-frame  is  attached  to  an  endless  chain,  about  150  yards 
long,  which  passes  around  one  of  the  capstan-barrels  of  the 
engine,  and  around  a  pulley,  fixed  temporarily  at  the  side  of 
the  field;  and  thereby  the  desired  motion  is  given  to  the 
pkyugha. 

Mr«  i.  Usher,  of  Edinburgh,  exhibits  a  model  of  a  loco- 
motive steam-plough.  The  engine  is  supported  by  four  wheels, 
which  travel  upon  the  land  to  be  ploughed;  and  to  the  axle 
of  the  fore-wheels  a  swivel-frame  is  connected,  which  admits 
of  the  machine  turning  readily  in  a  small  space.  At  the  back 
of  the  maehine  is  a  horizontal  shaft,  which  carries  five  iron 
plates  or  discs.  Each  disc  is  provided  with  three  curved  pro- 
jeetkms  or  arms  (equidistant  from  each  other),  to  receive  a 
carved  plough-share; — thus  forming  a  rotating  plough,  the 
shares  cf  which  stand  in  the  same  plane  around  the  shaft. 
The  ploughs  are  so  arranged  that  two  shares  will  never  strike 
the  earth  at  the  same  instant.  When  the  power  oi  the  en- 
gine JR  applied  to  the  shaft,  the  several  ploughs  will  penetrate 
the  soO,  and  the  resistance  which  is  offered  by  the  earth  will 
cause  the  machine  to  move  onwards  across  the  field. 

HOITLniNG   AND   UNIVERSAL   PLOUGHS. 

The  implements  embraced  bv  this  division  are  ^'moulding 
or  douMe-tom  ploughs,*'  "drill-ploughs,*'  '^ridge-ploughs,*' 
and  "  universal  ploughs."  These  ploughs  have  two  mould- 
boards  or  breasts,  one  on  each  side  of  the  body  (on  which  ac- 
count they  have  also  been  called  "  double-breast  ploughs"), — 
their  action  being,  to  turn  the  soil  to  the  right  and  left 
simultaneously,  and  thereby  to  throw  up  the  earth  into  con- 
tinuous ridges,  and  form  channels  or  open  furrows.  The 
beams  and  handles  are  like  those  of  the  common  ploughs ; 
the  shares  are,  in  general,  either  two-winged  or  chisel-shaped; 
and  they  work  without  coulters.  There  use  is  to  open  drills 
and  form  ridges  or  "  bouts"  for  potatoes,  turnips,  and  other 
root-crops  (whence  they  have  likewise  been  termed  ''  bouting 
l^oughfr"),  to  set  out  lands  for  common  ploughing,  open  sur- 
fiioe-drains  or  water-furrows,  and  mould  or  earth-up  root- 
Cfops,  peas,  and  beans  i  most  of  them  are  also  capable  of 
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being  oonrerted  into  hone-hoet  and  broad-ahare  and  subaoil 
plongbs. 

It  has  been  tbe  nsoal  practice  to  fonn  tbe  two  mould* 
boards  separately,  and  either  to  bolt  them  to  the  body  behind 
the  throat-piece  of  the  plough,  or  to  connect  them  to  the 
throat-piece  by  hinge-joints,  so  as  to  admit  of  their  expanding. 
The  joints  thns  formed  at  the  fore  part  of  the  plough,  besides 
being  liable  to  injury,  have  a  tendency  to  collect  the  soil  and 
clog  the  mould-boards.  To  obviate  these  disadvantages,  Mr* 
Bentall  casts  the  mould-boards  in  one  piece  with  the  throat  <^ 
the  plough,  and  makes  them  so  elastic  as  to  admit  of  their  being 
expanded  to  the  desired  extent.  This  improvement  is  shewn 
as  applied  to  a  double-torn  plough.  To  the  inner  face  and 
at  the  hinder  part  of  each  breast,  in  this  implement,  a  screw* 
pin  is  bolted,  which  projects  through  an  opening  in  die  end  of 
a  horizontal  bar, affixed  to  the  plough-body;  and  each  screw- 
pin  is  provided  with  two  nuts,  which,  by  being  screwed  up, 
one  on  each  side  of  the  bar,  serve  to  adjust  the  relative  posi*» 
tions  of  the  sides  of  the  mould-board,  which  stand  nearly  ver- 
tical, so  as  to  displace  and  not  turn  over  the  soil.  The  plough- 
beam  is  of  wrought-iron ;  and  the  share,  which  is  a  flat  piece 
of  metal,  having  parallel  sides,  with  a  chisel-shaped  end,  forms 
also  the  sole«pTate  of  the  plough.  It  is  convertible  into  a 
horse-hoe  or  cleaning  plough  for  root-crops,  by  removing  the 
double  mould-board,  substituting  a  small  broad-share  with  a 
long  point  in  advance  thereof  (upon  the  plan  hereafter  de<» 
scribed)  for  the  chisel-shaped  share,  and  fixing  across  the 
hinder  part  of  the  beam  a  bar,  carrying  two  bent  blades  or 
sharp-edged  tines  (curving  inwards  towards  each  other),  for 
clearing  tbe  sides  of  the  ridges  of  weeds.  On  removing  the 
curved  blades,  and  substituting  a  larger  broad-share  for  the 
small  one,  it  may  be  used  as  a  skim  or  paring  plough. 

Mr.  Warren,  of  Heybridge,  exhibits  a  double-torn  plough 
with  a  broad  chisel-shaped  share,  and  with  mould-boards  of 
similar  shape  to  those  of  the  preceding  plough,  but  cast  sepa* 
rately,  and  connected  to  the  throat-piece.  In  order  that  the 
mould-boards  may  be  adjusted  to  the  desired  width,  a  short 
arm  is  bolted  to  the  inside  of  each ;  and  these  arms  are  con- 
nected to  a  bar,  affixed  to  the  plough-body,  by  passing  a  bolt 
through  a  hole  in  the  end  of  each  arm  and  through  a  slot  in 
the  bar.  A  bar,  with  two  curved  blades,  is  fixed  across  tbe 
hind  end  of  the  beam. 

Messrs.  Sellar  and  Son,  of  Huntly,  near  Aberdeen,  exhibit 
a  "  double  mould  or  drill-plough,^'  which  gained  the  first  prize 
of  the  Eoyal  Northern  Agricultural  Society  in  1850.  Hie 
share  of  this  plough  is  formed  with  a  chisel  end,  and  the  ex- 
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pabding  mould-boards  are  of  a  peculiar  form^ — ^the  front  part 
and  the  upper  portion  of  the  hind  part  of  each  mould-board 
being  verticali  and  the  under  surface  inclining  inwards^  form* 
ing  a  tapering  inclinci  which  gradually  increases  from  the 
front  to  the  back.  This  plough  is  furnished  with  a  gauge,  for 
regulating  the  distance  of  the  drills  from  each  other.  The 
gauge  consists  of  a  light  metal  bar,  the  length  of  which  can 
be  increased  or  diminished  at  pleasure ;  it  is  pivotted  or  hinged 
to  the  top  of  the  beam,  over  the  bodv  of  the  plough,  in  such 
manner  that  it  will  stand  out  at  right  angles  thereto,  in  a^ 
horizontal  direction,  on  either  side ;  and,  at  its  outer  end,  it. 
^srriea  a  small  hanging  pointed  blade  or  marker,  which  swings 
freely  thereon.  The  use  of  the  marker  is  to  draw  a  line  upon 
tiie  soil  parallel  to  the  furrow  or  drill  which  the  plough  ia 
producing,  so  as  to  serve  as  a  guide  to  the  ploughman  when. 
forming  the  next  drill;  for  this  purpose,  it  is  retained  in 
nearly  a  vertical  position  beneath  its  bar  by  a  small  stay-chain^ 
fastened  thereto  at  one  end,  and  at  the  other  secured  to  the 
fore  end  of  the  beam ;  and  a  similar  chain  extends  from  the 
end  of  the  bar  to  the  plough-handles,  to  enable  the  plough-^ 
man  to  lift  the  bar  and  marker  over  to  the  opposite  side  of  the 
beam  when  he  has  turned  the  plough  to  commence  a  fresh 
drill. 

Mr.  Ponton,  of  Groughfoot,  Linlithgow,  contributes  a  drill- 
pkmgh,  to  which  the  first  premium  of  the  Highland  and 
Agricultural  Society  of  Scotland  was  awarded  in  1850.  It  is. 
of  aimilar  construction  to  the  preceding  one ;  but  the  sides. 
of  the  mould-boards  are  vertical ;  and,  in  place  of  the  gauge-. 
bar  having  a  single  moveable  marker,  a  double  marker  ia 
formed  in  one  piece  with  the  end  of  the  bar  (somewhat  like 
the  arms  of  an  anchor):  the  pointed  ends  of  the  marker  come 
into  action  alternately,  as  the  bar  is  turned  over  by  the  plough- 
man at  the  commencement  of  each  furrow. 

Messrs.  W.  and  J.  Ritchie,  of  Ardee,  Ireland,  exhibit  an 
iron  drill-plough  with  expanding  mould-boards,  which  are 
hinged  to  the  throat-piece.  To  the  inner  side  of  each  mould- 
board,  near  the  hind  end,  a  short  rod  is  jointed ;  the  ends  of 
these  rods  are  connected  together  by  a  pin,  affixed  to  a  nut, 
which  fits  upon  a  screw-shaft;  and,  on  such  shaft  being 
turned  (by  means  of  a  handle  at  the  end),  the  nut  is  caused 
to  traverse  along  it, — whereby,  through  the  medium  of  the 
short  rods,  the  adjustment  of  the  mould-boards  is  effected. 
The  beam  is  diort,  and  ends  in  the  space  between  the  mould- 
boards  ;  and  there  it  is  connected  by  a  cross-bar  to  two  long 
flat  iron  bars,  which  terminate  in  handles. 
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A  'double  water-farrow  roller  plough^'  te  exhibited  by 
Mr.  Low,  of  Overgate,  Dundee.  This  implement  has  a  share 
with  a  long  spike  point,  and  a  pair  of  flat-sided  mould-boards, 
which  can  be  expanded  by  means  of  a  screw-shaft  and  nat^ 
as  in  the  plough  of  Messrs.  Ritchie.  Behind  the  mould- 
boards  there  is  a  wooden  roller,  with  a  bulge  or  projecting 
rib  around  the  centre,  to  form  the  water-furrow,  and  also  to 
press  down  the  sides  of  the  farrow, — ^making  the  ridge  broad 
and  the  water-furrow  narrow.  The  pivots  of  the  roller  are 
carried  by  two  arms,  suspended  from  the  handles  or  stilts, 
and  having  a  cross-bar,  which  is  connected  by  a  carved  rod 
with  a  lever :  by  means  of  this  lever  the  roller  can  be  raised 
or  lowered ;  and  the  lever  is  fixed  in  any  desired  position  by 
inserting  a  pin  through  it  and  through  one  of  a  series  of  holes 
in  an  arched  plate  affixed  to  the  beam. 

Mr.  J.  Stuart,  of  Aberdeen,  has  two  iron  universal  ploughs, 
constructed  on  the  same  plan.  One  is  fitted  with  a  long 
pointed  share  and  double  expanding  mould-boards,  which  are 
flat  at  the  upper  part,  and  bent  under  or  inclined  inwards  at 
the  bottom ;  and  they  are  adjusted  by  means  of  jointed  bars, 
passing  through  a  clamp  affixed  to  the  beam.  The  other 
implement  is  fitted  as  an  ordinary  swmg  plough,  with  sin^ 
mould-board,  adjusted  in  like  manner.  The  handles,  in  each 
case,  are  hinged  to  the  sides  of  the  beam;  and  when  the 
implement  is  to  be  used  as  a  moulding  or  drill  plough,  they 
are  fixed  in  positions  diverging  equally  therefrom ;  but  when 
it  is  to  be  converted  into  a  swing  plough,  the  handles  are 
shifted  to  one  side,  so  that  the  handle  on  the  land-side  wiU 
come  close  to  the  beam,  and,  as  it  were,  form  a  continuation 
thereof.  A  land-side  plate  is  of  course  affixed  to  the  ploagh- 
body  in  place  of  that  mould-board  which  is  removed  in  order 
to  convert  it  into  a  single-breast  swing  plough.  On  the 
mould-board  and  land-side  plate  being  removed,  the  imple- 
ment may  be  used  as  a  subsoil  plough. 

Messrs.  Barrett,  Exall,  and  Andrews,  contribute  a  universal 
plough,  which  may  be  used  with  a  single  mould-board,  coulter, 
and  guide- wheel,  as  an  ordinary  one- wheel  plough ;  or,  with 
with  two  mould-boards  and  a  two-winged  share,  it  may  be 
employed  as  a  moulding  or  earthing-up  plough ;  or,  by  re- 
moving both  mould-boards,  and  fixing  across  the  beam  a  bar, 
which  carries  two  hoes,  it  may  be  converted  into  a  horse-hoe. 

Messrs.  Bansomes  and  May  shew  their  truss-beam  (described 
at  p.  207)  applied  to  a  moulding  or  double-torn  plough,  which 
has  a  two- winged  share,  and  double  fixed  mould-boards: 
on  removing  the  latter,  the  implement  may  be  used  as  a 
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hroad-ahare  or  a  sabeoil  plough.  They  also  exhibit "  Clarke's 
vnivowil  ridge  plough/'  under  four  phases.  This  is  an  iron 
plough^  with  a  trussed  beam.  It  is  first  shewn  with  double 
mould'boards  and  a  two-winged  share :  in  which  state  it  is  to 
be  used  as  a  double-torn  or  ridge  plough.  By  the  substitu- 
tion of  lower  mould-boards,  it  is  rendered  suitable  for  mould- 
ing  or  earthing-up  root-crops,  and  peas  or  beans.  It  is 
eonvertible  into  a  horse-hoe  or  cleaning  plough,  by  taking  off 
the  mould-boards,  and  afiSxing  to  the  plough-body  a  rect- 
angular frame,  which  carries  the  stems  of  two  curved  coulters 
or  of  two  fiat  hoes.  It  becomes  a  skeleton  or  broad-share 
plough,  on  this  frame  being  removed,  and  a  broad-share 
with  rising  prongs  substituted  for  the  two-winged  share. 

A  double-tom  or  moulding  plough,  of  gigantic  dimensions, 
is  also  exhibited  by  the  same  firm.  It  is  made  for  the  West 
Indies; — ^its  use  being  to  open  cane-holes  or  mould-up  rat- 
toons.  This  plough  has  a  trussed  beam,  expanding  double 
mould-boards,  and  a  two-winged  share.  By  removing  one 
of  the  mould-boards  and  substituting  a  single  share  for  the 
two- winged  one,  it  is  converted  into  a  single  or  furrow  plough. 
It  ia  sometimes  fitted  with  a  revolving  coulter,  having  sharp 
steel  edges,  for  the  purpose  of  cutting  the  trash  and  burying 
it  at  one  operation.  Without  the  coulter,  it  may  be  employed 
as  a  trench  plough. 

Messrs.  Allen  and  Co.,  of  New  York,  furnish  a  light  one- 
Innrae  plough,  with  fixed  double  mould-board,  of  an  easy 
curvature,  and  a  two-winged  share.  They  also  exhibit  a  large 
plough  of  this  class,  which  appears  to  be  speciaUy  intended 
tar  the  cultivation  of  the  sugar-cane.  It  has  flat  or  upright 
mould-boards ;  and  the  heel  of  the  beam  is  supported  by  a 
small  wheel,  which  travels  between  the  mould-boards  upon 
the  floor  or  bottom  of  the  furrow. 

There  is  a  plough  belonging  to  M.  Van  Macle,  which  is 
capable  of  being  used  either  as  a  ridge  or  moulding  plough,  or 
as  a  turn-wrest  plough.  It  has  two  mould-boards,  of  slight 
curvature,  which  are  respectively  hinged  to  the  sides  of  the 
throat;  they  are  connected  together  at  the  hind  end  by  a 
curved  bar,  which  passes  horizontally  through  a  clamp, 
attached  to  the  foot  or  hind  bar  of  the  plough-body ;  and  the 
bar  is  fixed  in  the  clamp  by  a  set-screw,  when  the  mould-boards 
have  been  adjusted.  When  the  mould-boards  are  caused  to 
stand  with  their  hind  ends  equidistant  from  the  central  line 
of  the  body,  the  plough  may  be  used  for  moulding  or  ridge- 
work;  and  by  setting  them  so  that  one  mould-board  will 
serve  as  a  land-side  plate,  the  implement  can  be  employed  as 
a  turn-wrest  plough. 


2M  /ndbtMol  ArMMiM. 

•  Dr«  Spraq^d  and  Goi,  of  RegenwiMe»  Pomeranki^  exkibit  a 
nodel  of  a  water*ferroir  {dougb,  which,  in  addition  to  a  pair 
of  eipanding  ifon  moaiUUboards,  ia  famislwd  with  two  kng 
flat  wooden  moold-bottrdti  oonneetad  to  the  inner  iaoe  of 
the  itmaer,  at  the  hind  end^  and  esctending  out  backward,  bo 
as  to  form  a  contiaoation  thereof|-^being  adjusted,  like  Hie 
iron  meoldoboards,  by  means  of  two  small  bars,  jointed  to 
them,  and  oonneeted  at  the  coitre  by  inserting  a  pin  into  one 
of  a  series  of  holes  in  each  bar. 

There  ars  likewise  three  double  monld-board  ploogba  (one 
Britiah,  and  two  French),  with  apparatus  attached  for  drilling 
Of  depositing  seed ;  and  they  will,  therefore,  more  properly 
come  under  notice  when  treating  of  drills  and  aiu^  like 
madiines* 

SKIM   OK   PARING   PLOUGHS. 
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The  next  description  of  plough  that  we  shall  notice  is  the 

surface,^'  *^  skim,^'  or  ''  paring ''  plough,  which  is  an  im|^ 
ment  employed  for  cleaning  wheat,  bean,  and  pea  atubUes, 
after  hairest,  for  paring  grass  land  preparatory  to  baming, 
&»•  In  this  claia  of  ploughs  no  mould-boards  are  used,  as 
the  object  is,  not  to  turn  orer  the  earth  in  thick  slices,  bat  to 
skim  or  stir  it  near  the  surfiAce :  this  is  effected  by  broad 
shares,  working  at  a  little  distance  below  the  surface  of  the 
soil. 

Mr.  Samuelson,  of  Banbury,  exhibits  a  skim-plough,  oon« 
sisting  of  two  broad-shares,  affixed  by  means  of  curved  iron 
stems  or  bars  to  a  forked  iron  frame;  from  the  forked  ends 
of  the  frame  the  handles  of  the  plough  project ;  and  to  the 
other  end  of  it  the  whippletrees  for  the  horses  are  attached. 
The  firame  runs  upon  three  wheds>*-*a  smdl  one  at  the  fore 
end,  which  can  turn  freely  in  any  dinetioii,  and  a  pair  of 
larger  ones  at  the  hind  end  thereof.  The  shares  are  affixed 
to  opposite  sides  of  ^m  firame,  one  in  advance  of  the  other, 
with  the  wings  or  side  points  of  the  shares  pointing  inwards 
and  extending  across  the  central  Une  of  the  frame,  so  as  not 
to  leave  any  portitm  cf  earth  unacted  upon  between  them. 

Messrs.  Hill  and  Co.,  of  Brierly  Hill  Works,  Dudley,  have 
an  iupfoved  skim-plough,  whidi  ooosibIs,  like  the  above,  of 
of  a  forked  fiwme,  mounted  on  three  wheds ;  but  in  this  case 
the  two  broad-shares,  instead  of  being  secuired  to  the  forked 
frame,  are  fsstened  to  an  inner  frame,  which  turns  upon  an 
iron  rod  or  pin  near  the  hind  wheds,  and  the  si^  bars  thereof 
are  extended  to  form  the  ploug^^handles ;  so  that  by  pressing 
upon  the  handles  the  shares  may  be  raised.  To  the  trans- 
verse bars  of  the  inner  frame  is  fixed  a  single  curved  tine. 
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villi  a  chisd^aped  poiat,  wbi^  works  in  advuioe  of  the 
broftd-abare^  in  the  centre  of  the  space  induikd  between  the 
outer  ends  or  poiaits  thereof.  Behind  the  broad^sharea  are 
two  curved  tines,  the  upr^ht  stems  of  which  pass  through 
qres  or  guides,  carried  by  the  inner  frame;  and  the  tines  are 
soqMnided  from  two  levers,  the  handles  of  which  project  be** 
neath  a  rod  thai  connects  the  two  plough-handks ;  so  that, 
when  the  latter  are  pressed  down,  in  order  to  raise  the  broad- 
shares,  the  small  handles  will  be  pressed  down  by  the  crosso* 
rod,  and  the  tines  will  consequently  be  raised ;  but  the  tines 
can  also  be  lifted  separately,  by  means  of  their  kver^iandles, 
without  it  being  requisite,  at  the  same  time,  to  raise  the 
broad-sharea. 

Messrs.  Cottam  and  Hallen  exhibit  a  skim-plough,  cooi- 
structed  like  that  of  Messrs.  Hill  and  Co.,  but  without  the 
three  tines  and  their  appendages.  For  the  purpose  of  readily 
seeoring  the  inner  and  outer  frames  immovcably  toge^r,  and 
releasing  the  inner  frame  when  it  is  desired  to  raise  the  broad- 
sharea,  the  outer  frame  is  furnished  with  two  short  uprig^ 
notched  or  hooked  bars,  one  at  each  side,  near  the  fore  end  of 
the  inner  frame  j  and  a  flat  iron  bar,  which  lies  upon  this  end 
of  the  inner  frame,  fits  into  the  notches  of  the  bars,  and  so 
holda  down  the  fore  end  of  the  inner  frame*  When  it  is  re* 
quired  to  raise  the  shares,  the  bar  is  drawn  back  by  means  of 
a  long  rod ;  and  the  shares  can  then  be  raised  by  pressing 
down  the  handles  of  the  inner  fr«me. 

Mr.  J.  Smith,  of  the  Albert  Iron  Works,  Uzbridge,  has  a 
skim-plough  with  two  broad-shares  affixed  to  an  inner  frames 
which  ia  capable  oi  moriag  on  a  horiiontal  rod  in  the  outer 
forked  frame,  as  above  described;  and  behind  the  broad- 
shares  are  two  carved  tines,  with  sharp  points,  which  can  be 
raised  by  a  lever  action,  termed  '^Lomax's  patent  movement/' 

The  above-mentioned  skim^ploughs  are  all  made  of  iron  | 
but  a  model  of  one  with  a  wooden  frame  is  exhibited  by 
M.  De  Porquet,  of  Tavistock-street,  Govent«-garden.  The 
frame  is  rectangular,  and  is  supported  by  a  pair  of  wheels  at 
the  fitmt,  and  a  single  small  wheel  at  the  back.  The  broad- 
shavea  are  fixed  to  the  lower  ends  of  long  indined  wooden 
levers,  which  terminate,  at  the  upper  ends,  in  the  plough- 
handles,  so  that,  by  depressing  them,  the  shares  can  be 
raiaed.  The  hue  of  draught  can  be  adjusted  by  shifting  the 
drag-link  along  a  notched. iron  bsr,  which  extends  between 
the  front  ends  of  the  side  bars  of  the  frame. 

There  is  another  skim  or  surfiioe-plough  amongst  the  im- 
plements, from  Wedlake  and  Go.'s  Works,  Homehurch,  Essex. 
It  ia  veiy  diffenent  from  the  preceding  ones,  and  resembles  a 
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double-furrow  plough,  divested  of  its  mould-boards  and  land- 
side  plates.  There  are  two  wooden  beams,  secured  together 
at  the  distance  of  about  a  foot  apart,  and  connected  at  the 
rear  to  a  single  pair  of  plough-handUes.  To  each  beam  ia 
attached  a  flat  plate  or  plough-body,  which  carries  a  broad 
flat  share  with  two  small  projections  or  soil-breakers  thereon; 
one  share  works  in  advance  of  the  other;  and  before  each 
share  an  ordinary  coulter  is  fixed. 

BROAD-SHABE,   SCARIFIER,    AND   SUBSOIL   PLOUGHS. 

The  notice  of  the  skim  or  paring  plough  naturally  leads  to 
the  consideration  of  the  class  of  implement  known  by  the 
name  of  the  ''  broad-share,  scarifier,  and  subsoil  plough  -"  as 
the  latter  performs  the  work  of  a  skim  or  paring  plough^  and 
is  also  used  as  a  scarifier,  and  as  a  subsoil  plough. 

The  most  efficient  implement  of  this  class  appears  to  be 
that  invented  and  manufactured  by  Mr.  Bentall,  to  which, 
in  addition  to  prizes  obtained  from  the  North  Lincolnshire 
Agricultural  Society,  in  1848,  and  the  Royal  Agricultural 
Society,  in  1850,  a  Great  Exhibition  Medal  has  been  awarded. 
It  consists  of  an  iron  frame  or  plough-body,  fixed  to  the  hind 
end  of  the  beam,  and  carrying,  at  the  back,  a  broad-share, 
from  which  a  long  point  projects  in  advance  of  the  body^  for 
the  purpose  of  directing  the  implement  onwards  in  a  straight^ 
forward  course,  and  causing  it  to  keep  to  its  work.  Two  slots 
or  openings  are  formed  in  the  frame  or  body,  to  receive  two 
short  horizontal  blades  or  knives,  which  are  fixed  therein  by 
wedges  when  the  plough  is  to  be  used  as  a  subsoil  plough. 
The  beam  is  provided,  at  its  fore  end,  with  a  guide-wheel ; 
and  to  either  side  of  the  beam,  near  its  hind  end,  a  square- 
sided  iron  arm  is  bolted,  at  right  angles  thereto.  To  the 
back  of  each  arm  is  affixed  a  slotted  bracket,  receiving  an  up- 
right bar  that  carries  the  axis  of  one  of  the  two  hind  running 
wheels  of  the  plough ;  and  to  the  front  side  of  each  arm  is 
fastened  a  stalk  or  bar  that  carries  a  broad-share,  somewhat 
smaller  in  dimensions  than  the  central  broad-share.  When 
the  implement  is  to  be  used  as  a  surface  or  skim  plough,  it 
is  worked  with  the  three  shares,  but  without  the  two  hori- 
sontal  knives  before  mentioned;  and  for  fallowing,  the  broad* 
share  is  formed  with  two  prongs  at  the  back,  which  will  bring 
all  kinds  of  grass  and  rubbish  to  the  surface.  It  may  be 
employed  as  a  scarifier,  bv  substituting  chisel-pomted  tines 
for  the  broad-shares;  and  it  is  convertible  into  a  subsoil 
plough,  by  removing  the  arms  with  the  small  broad-shares 
and  wheels,  substituting  for  the  large  broad-share  one  of 
smaller  dimensions^  and  affixing  the  two  horizontal  bladea  oc 
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knives  to  the  frame  or  body  that  carries  the  central  broad- 
share. 

Mr.  Bentall  also  exhibits  a  ''ridge  plough/'  cbnstructed 
upon  the  same  plan  as  the  above^ — two  bent  blades  or  sharp- 
edged  tines  (curving  inwards  toward  each  other)  being  sub- 
stituted for  ^e  two  side  shares ;  and  each  arm  having  a  slot 
formed  along  it  to  receive  the  stem  of  the  blade  or  tine,  so  as 
to  admit  of  the  blades  being  set  at  a  suitable  distance,  to  cut 
away  the  weeds  at  the  sides  of  the  ridges.  By  the  addition 
of  a  pair  of  mould-boards  or  breasts  and  a  ground  or  sole- 
plate,  this  is  rendered  a  useful  implement  for  moulding-up 
root-crops,  &c. 

Messrs.  Ransomes  and  May  exhibit  a  broad-sh«re,  scarifier, 
and  subsoil  plough,  which,  like  Mr.  BentalPs,  is  furnished 
with  three  broad-shares  and  three  wheels, — two  near  the  hind 
part  and  one  near  the  fore  part  of  the  beam,  but  differs  from 
bis  plough  in  its  details.  The  body  of  the  plough  carries  a 
broad-share  in  front,  instead  of  its  being  fixed  at  the  back 
and  preceded  by  a  long  point,  as  in  BentalFs.  The  plough- 
beam  is  constructed  upon  the  truss  principle,  before  described; 
and  upon  it,  at  the  rear  end,  is  fixed  a  hollow  iron  cross-beam, 
which  is  rounded  upon  the  upper  and  under  surfaces  along 
its  central  line,  but  flattened  out  at  the  edges.  This  cross- 
beam carries,  near  each  of  its  ends,  two  narrow  iron  bars, — 
one  passing  above  and  the  other  below,  and  united  together, 
so  aa  to  form  a  compound  bar.  To  one  end  of  each  of  these 
compound  bars,  an  upright  rod,  canying  the  axle  of  one  of 
the  hind  running  wheels,  is  secured;  while,  at  their  other 
ends,  the  stem  of  the  smaller  broad-shares  are  respectively 
attached.  These  shares  fcdlow  the  wheels,  which  run  upon 
the  undisturbed  ground,  and,  consequently,  leave  no  track 
tipon  the  finished  work.  When  fitted  with  chisel-pointed 
tines  instead  of  broad-shares,  the  implement  forms  a  scarifier; 
or,  by  removing  the  cross-beam  and  its  appendages,  it  may 
be  converted  into  a  subsoil  plough. 

Mr.  J.  Warren  exhibits  an  implement  very  similar  in  its 
general  character  to  Mr.  BentalFs  broad-share,  scarifier,  and 
subsoil  plough,  except  that,  in  this  instance,  the  central  broad- 
share  is  fixed  at  the  front  of  the  plough-body,  and  has  a  long 
bar  or  sole  extending  behind  it. 

SUBSOIL   PLOUGHS. 

• 

In  the  construction  of  ''subsoil  ploughs,'^  ''subsoil  pul- 
verizers,'' and  "  sub-pulverizers,''  which  work  in  the  furrows 
made  by  the  ordinary  plough,  but  penetrate  to  a  greater  depth, 
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simplicity  and  strength  are  alike  essential.  Their  use  is  to 
break  up  the  floor  of  the  fiirrow,  and  thoroughly  stir  and  pul- 
▼erize  the  subsoil  or  earth :  whereby  the  escape  or  drainage  of 
surface  water  is  facilitated,  and  the  fertility  of  the  land,  by 
admitting  air  and  moisture  to  the  subsoil,  and  mixing  the 
latter  with  the  upper  soil,  is  increased.  A  very  efficient  im- 
plement of  this  kind  is  that  invented  by  Mr.  Read,  of  Regent- 
circus,  which  has  gained  several  prizes  at  the  meetings  of  the 
Royal  Agricultural  Society.  Two  specimens  of  it  are  exhibited 
by  Messrs.  Barrett,  Exall,  and  Andrews.  The  implement 
consists  of  a  straight  beam,  having  a  pair  of  handles  at  the 
hind  end,  and  a  bridle  or  hake  at  the  fore  end.  At  the  heel 
of  the  beam  a  mortise  is  made,  to  receive  a  strong  iron  stem, 
which  carries  at  its  lower  end  the  share  or  stirrer,  and  is  fixed 
at  the  desired  height  by  driving  wedges  into  the  mortise. 
The  beam  is  carried  by  two  pairs  of  wheels,  one  pair  near  the 
bridle  and  the  other  pair  a  short  distance •  before  the  share; 
the  wheels  of  each  pair  are  set  close  together^  to  admit  of  the 
same  travelling  in  the  furrow ;  and  the  axles  of  each  pair  o{ 
wheels  are  carried  by  an  upright  stem,  which  projects  up- 
wards through  a  mortise  in  the  beam,  and  is  adjusted  by 
wedges  like  the  stem  of  the  share :  the  wheels  not  only  sup* 
port  the  entire  weight  of  the  plough,  but  they  likewise  cause 
the  share  to  work  parallel  with  the  bottom  of  the  furrow  in 
which  they  are  travelling.  The  share  corresponds  in  size 
with  the  ordinary  mole-share,  but  its  shape  is  different :  the 
hind  part  is  horizontal,  but  the  fore  part  is  slightly  inclined 
downwards,  and  presents  a  broad  or  chisel  end  to  the  soil ; 
and  the  front  edge  of  the  stem,  at  the  lower  part,  gradually 
projects  forward,  terminating  on  the  incUned  part,  near  the 
front  edge  thereof,  and  forming  a  coulter  or  cutting  edge. 

A  two-share  subsoil  plough  is  also  exhibited  by  the  same 
firm.  It  is  made  with  a  common  beam  and  handles^  and  a 
single  pair  of  wheels  at  the  fore  end  of  the  beam.  To  the 
hind  end  of  the  beam  is  affixed  a  strong  iron  plate  or  body; 
from  the  front  of  which  project  two  spiked  shares,  one  above 
and  in  advance  of  the  other,  in  the  same  vertical  plane ;  so 
that  the  first  share  will  break  the  upper  crust  of  the  subsoil^ 
and  thus  lessen  the  work  of  the  second  share,  which  (being 
of  a  O  or  0-shape  in  the  transverse  section)  leaves  an  arched 
drain  to  carry  away  the  top  water  to  the  main  drains. 

Messrs.  Wilkie  and  Co.  exhibit  an  iron  subsoil  plough, 
constructed  on  the  plan  of  the  late  Mr.  Smith,  of  Deanston. 
The  beam  is  arched  or  curved  considerably,  just  above  the 
throat,  and  is  strengthened  by  framework  or  bracing;  it  ia 
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]m>vided  with  a  pair  of  handles^  of  the  usual  form ;  and  at 
the  fore  end  there  is  a  single  wheel,  to  travel  on  the  bottom 
of  the  farrow  and  regulate  the  depth  at  which  the  share  shall 
work.  The  plough  has  a  large  single  share,  and  two  prongs 
or  land-breakers,  for  pulverizing  the  soil,— one  being  affixed  to 
the  back  of  the  share  and  the  other  to  the  plough-body. 

A  plough  of  similar  construction  is  contributed  by  Messrs* 
W.  and  J.  Ritchie ;  but  in  this  instance  there  is  a  narrow 
plate  or  mould-board,  about  six  inches  long,  behind  the  share^ 
and  forming  a  continuation  thereof;  and  the  prongs  or  land" 
breakers  are  both  affixed  to  the  body  of  the  plough. 

Messrs.  Cottam  and  Hallen  also  exhibit  a  plough  of  this 
kind,  having  a  large  single  share  with  a  projecting  prong  be<- 
hind. 

A  model  of  a  grubber  or  sub-pulverizer,  exhibited  by  the 
Rev.  T.  Digges  La  Touche,  of  Killenaule,  Ireland,  has  a  single 
share^  from  the  side  of  which  a  flat  share  or  sole-plate  projects 
backwards,  horizontally,  at  a  considerable  angle  with  the  cen* 
tral  line  of  the  plough-body,  and  carries  three  prongs  or  land- 
breakers. 

In  a  subsoil  plough,  exhibited  by  Messrs.  Wedlake  and  Co., 
the  beam  is  inclined,  and  supported,  at  the  fore  end,  by  a 
narrow  gallows  or  upright  frame,  fitted  with  a  small  wheel, 
to  run  upon  the  floor  of  the  furrow.  The  plough  has  a  flat 
iron  body,  with  narrow  sole-plate  and  narrow  chisel-pointed 
share.  The  hake  or  bridle  is  supported  by  the  gallows,  and 
connected  by  two  draught-chains  with  the  back  part  of  the 
body,  just  beneath  the  heel  of  the  beam. 

Mr.  R.  Coleman,  of  Chelmsford,  contributes  a  sub-pul- 
verizer, the  beam  of  which  consists  of  two  parallel  iron  bars, 
fixed  at  a  small  distance  apart,  and  carrying  the  axes  of  two 
bent  bars,  which  work  between  them,  and  form  the  frame  or 
body  of  the  plough.  These  bars  carry,  at  their  lower  ends, 
a  narrow  sole  and  share;  and  their  upper  ends  are  connected 
together  by  a  rod.  One  of  these  ends  extends  upwards,  to 
serve  as  a  lever,  by  depressing  which,  the  bars  are  caused  to 
turn  upon  their  axes  and  raise  the  sole  and  share.  The  lever 
is  retained  in  any  desired  position  by  passing  a  pin  through 
it  and  through  two  arched  plates  or  bars,  between  which  the 
lever  is  situated.  The  lower  parts  of  the  bent  bars  stand  in 
inclined  positions  when  the  implement  is  at  work ;  and  the 
edge  of  the  front  bar  is  bevilled  or  sharpened,  to  cut  through 
the  soil.  At  its  heel,  the  beam  is  supported  by  a  pair  of 
wheels,  set  close  together ;  and,  at  its  fore  end,  by  a  single 
swivel-wheel. 
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Messn.  J.  b  F.  Howard  exhibit  an  iron  subfloil  pulveriier 
having  two  beams,  united  together  at  the  fore  end,  and  each 
terminating  at  the  other  end  in  a  handle.  To  these  beams 
three  curved  pointed  tines  are  fixed,  one  before  the  other,  in 
a  diagonal  line.  The  beams  are  supported  by  two  wheels  at 
the  fore  end  and  a  single  wheel  at  the  back ;  the  stems  that 
carry  the  axles  of  the  wheels  are  all  capable  of  being  adjusted 
to  the  required  height ;  one  of  the  fore  wheels  is  connected 
to  the  off-side  or  right-hand  beam,  so  as  to  run  in  the  far- 
row ;  and  the  other  two  wheels  are  connected  to  the  near-side 
beam,  and  therefore  travel  on  the  land. 

Messrs.  R.  Gray  and  Sons,  of  Uddingston,  exhibit  a  subsoil 
pulverizer  with  three  carved  tines,  arranged  in  a  diagonal  line, 
and  so  connected  to  the  beam  as  to  admit  of  the  first  and  last 
tines  being  shifted  laterally,  to  suit  the  breadth  of  the  furrow. 
The  middle  tine  is  firmly  fixed  to  the  beam ;  but  the  first 
and  last  tines  are  each  connected  to  the  beam  by  a  horizontal 
arm,  projecting  from  the  upper  part  of  the  tine,  and  passing 
through  a  mortise  in  the  beam.  There  is  a  pair  of  wheda  at 
the  fore  end  of  the  beam,  connected  by  a  rod  (which  passes 
up  throu^  a  mortise  in  the  beam)  with  a  lever  that  esctends 
backwards  nearly  to  the  handles  of  the  implement,  and  is 
capable  of  turning  upon  a  fulcrum  or  axis  carried  by  the  beam 

i'ust  before  the  first  tine.  By  depressing  the  hind  end  of  the 
ever,  the  wheels  are  raised ;  and  the  lever  is  retained  in  the 
desired  position  by  causing  a  pin,  upon  the  end  of  a  long 
trigger  or  catch-bar  (curied  by  the  lever),  to  enter  one  of  a 
series  of  holes  in  a  bar  that  stands  up  from  the  beam. 

Mr.  J.  Comins  has  contributed  a  subsoil  pulveriser  whidi 
gained  a  prize  from  the  Koyal  Agricultural  Society  in  1849. 
The  beam  is  of  iron,  with  ordinary  handles,  and  has  a  single 
wheel  at  the  fore  end.  To  the  heel  of  the  beam  a  common 
mole-share  is  connected;  and,  in  advance  of  the  beam,  there 
are  two  tines  or  coulters  with  broad  pointed  feet,  which  work 
at  a  higher  level  than  the  share. 

A  ''  subsoiler ''  of  peculiar  construction  is  exhibited  by  Mr. 
Laycock.  It  consists  of  an  iron  cylinder,  with  two  rows  of 
curved  spikes  or  tines  projecting  from  its  outer  surface;  the 
cylinder  is  fixed  up<m  a  horizontal  axle,  carried  by  a  fimne 
like  a  common  cart  frame,  which  travels  upon  two  small  run- 
ning  wheels ;  and  the  frame  is  ftimished  at  the  front  with  a 
pair  of  shafts  for  a  horse,  and  at  the  back  with  a  pair  of 
handles  for  guiding  it.  As  the  implement  is  drawn  onward, 
the  tines  penetrate  and  break  up  the  soil. 

In  the  French  department,  M.  Bazin,  of  Mesnil  St.  Fermin, 
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Oite,  exhibits  a  sabaoil  pulvemer  with  three  tiaes^  havixig 
broad  pointed  ends* 

In  the  American  department,  Messrs.  AUen  and  Co.,  Star« 
buek  and  Son,  and  Prouty  and  Mears,  exhibit  subsoil  ploughs 
of  Kke  construction.  The  beam  and  handles  are  of  wood ; 
the  body  is  a  flat  iron  plate,  to  which  a  single  wing  share  is 
is  affixed;  and  at  the  back  of  the  share  there  is  a  narrow  plate 
or  mould-board,  attached  to  the  body  about  two  inches  above 
the  sole,  and  inclining  in  two  directions :  vis.,  it  rises  slightly 
as  it  extends  backwards  from  the  share,  and  it  inclines  later- 
ally downwards  firom  the  body. 

Mr.  W.  Bryant,  of  Nashville,  Tennessee,  exhibits  a  model 
<rf  a  subsoil  plough,  similar  in  construction  to  a  common 
furrow  plough,  and  having  a  mould-board  of  the  ordinary 
diape;  but  the  heel  of  the  beam  extends  beyond  the  point 
where  the  handles  are  connected  thereto,  and  receives  a  curved 
tine  or  coulter  (made  of  wrought  iron,  with  a  steel  edge),  which 
works  in  the  furrow  produced  by  the  plough-share,  and  loosens 
the  subsoil  to  the  depth  of  two  or  three  inches.  The  share 
is  formed  with  a  gouge-shaped  point.  The  handles  embrace 
the  beam  (to  which  they  are  secured  by  a  bolt),  and,  passing 
downwards,  are  bolted  to  the  land-side  plate. 

In  the  Belgian  department,  M.  D'Omalius  has  a  subsoil 

plough  with  a  single  wing  share,  fixed  to  a  strong  high  iron 

body.     There  is  also  a  subsoil  plough  from  M.  Dufour,  of 

NeufviUe,  Hainault,   with  an  inclined   wooden  beam,  sup*- 

ported  at  the  fore  end  by  a  high  gallows  or  frame  of  thin  iron 

rods,  mounted  upon  two  wheels.     It  has  a  share,  a  coulter, 

and  a  mould-board, — which  latter  consists  of  a  long  straight 

iron  plate,  slightly  curved  or  bent  back  on  the  upper  and 

under  edges,  and  standing  out  from  the  body  at  an  angle  of 

about  40^  in  a  horizontal  plane;  and  there  is  a  small  flat 

share,  of  a  triangular  shape,  which  is  affixed  to  the  back  part 

of  the  body,  and  follows  the  same  in  the  central  line  thereof. 

The  Prussian  department  contains  a  model  of  a  subsoil 

plough  with  three  curved  tines,  two  of  which  are  fixed,  side 

by  aide,  to  a  cross-bar  at  the  heel  of  the  beam,  and  the  third 

is  attached  to  the  beam  some  distance  in  advance.   The  plough 

im  fdlowed  by  a  wooden  roU^,  which  is  connected  by  a  bar 

or  rod  with  a  cross-bar  that  connects  the  handles. 

In  the  Austrian  department.  Prince  Yon  Lobkowitz  exhibits 
a  subsoil  plough,  of  a  form  almost  as  primitive  as  one  of  the 
Indian  ploughs  described  at  p.  228.  It  has  a  long  straight 
wooden  beam,  with  a  pair  of  straight  handles  affixed  to  the 
aides  thereof;  and  the  heel  of  the  beam  is  mortised  to  a  curved 
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Wooden  bar,  which  is  also  attached  to  the  beam  by  an  iron 
bolt.  The  carved  bar  stands  in  an  inclined  position,  and  car- 
ries at  its  lower  end  a  plate-iron  central-pointed  share,  with 
the  edges  curved  downwards  at  each  side. 

TBENCHINO   AND   DRAIN   FLOtJGHS. 

The  last  class  of  ploughs  which  we  have  to  notice  com* 
prises  those  constructed  for  the  purpose  of  forming  channels 
to  carry  off  the  water,  and  thereby  effect  the  drainage  of  the 
land.  This  section  properly  embraces  merely  "  trenching 
ploughs^'  and  ^' drain  ploughs/'  but  we  purpose  to  include 
in  it  the  ''  deep  soil  ploughs  /'  because  these  implements  are 
alike  suitable  for  deep  ploughing,  and  for  the  formation  of 
trenches  or  drains. 

Messrs.  J.  and  F.  Howard  exhibit  a  plough,  constructed  on 
the  same  plan  as  those  described  at  p.  215,  but  of  larger  size, 
to  render  it  suitable  for  extra  deep  ploughing. 

Messrs.  Bansomes  and  May  have  a  plough,  of  large  di- 
mensions, designed  to  be  used  in  the  West  Indies  for  deep 
Elonghing  and  for  forming  trenches :  like  all  the  others  ex- 
ibited  by  that  firm,  it  has  a  trussed  beam;  the  coulter  is 
adjusted  in  the  manner  explained  at  p.  217;  and  the  mould- 
board  is  capable  of  being  expanded  from  thirteen  to  twenty-one 
inches. 

Messrs.  Oray  and  Sons  contribute  a  large  "  deep  soil  or 
trenching  plough,"  of  the  ordinary  form,  having  the  hind 
part  of  the  mould-board  hinged  to  the  fore  part,  and  capable 
of  being  expanded  to  the  desired  extent  by  means  of  a  rod, 
attached  to  the  inner  side  of  the  mould-board,  and  passing 
through  an  eye  on  one  of  the  handles,  where  it  is  fixed  by  a 
screw. 

Mr.  Slight,  of  Leith  Walk,  Edinburgh,  exhibits  a  ''Tweed- 
dale  trench  plough "  and  a  ''  Tweeddale  subsoil  trench 
plough.'^  The  first  is  a  large  strong  plough,  resembling  the 
ordinary  furrow  plough,  except  that  the  mould-board  curves 
in  at  the  top  instead  of  outwards.  It  is  designed  to  take  a 
furrow-slice  fourteen  inches  deep,  and  to  precede  the  second 
plough,  which  is  constructed  on  the  plan  of  Read's  subsoil 
plough  (described  at  p.  288),  but  has  a  broad  inclined  share, 
with  a  pointed  fore  end,  to  cut  a  slice  from  the  bottom  of  the 
furrow,  and  thereby  facilitate  the  removal  of  such  portion  of 
the  soil  by  means  of  spades  or  scoops. 

Mr.  E.  Alexander,  of  Taylorton,  Stirling,  exhibits  models 
of  two  iron  "  draining  ploughs,'*  for  which  he  obtained  prises 
from  the  Highland  and  Agricultural  Society  of  Scotland,  and 
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from  the  Stirling  Agricultural  Association.  The  first  plough 
is  drawn  by  from  ten  to  twelve  horses^  and  removes  a  wedge- 
shaped  slice  of  the  soil,  from  fifteen  to  eighteen  inches  deep, 
sixteen  inches  wide  at  top^  and  seven  inches  wide  at  the  bot- 
tom. The  bottom  cut  is  made  by  a  single  wing  share,  and 
the  two  side  cuts  by  two  straight  coulters.  One  of  these 
coulters  is  fixed  in  front  of  the  land-side  plate  of  the  plough, 
and  inclines  backwards  in  a  vertical  plane.  The  other  coulter 
inclines  laterally  as  well  as  backwards ;  and  is  fixed  at  the 
lower  end  to  the  wing  or  side  point  of  the  share,  and  at  the 
top  to  an  iron  frame,  projecting  from  the  side  of  the  beam. 
The  sole-plate  rises  gradually  from  the  back  of  the  share,  and 
terminates  nearly  upon  a  level  with  the  beam.  The  mould- 
board  commences  just  behind  the  first-named  coulter,  and, 
when  it  reaches  about  the  middle  of  the  length  of  the  sole- 
plate,  it  curves  outwai'ds  to  the  edge  of  the  same :  therefore, 
when  the  slice  of  soil  is  cut  by  the  share  and  coultei-s,  it  as- 
cends the  sole-plate,  and  is  deposited  by  the  mould-board  at 
the  side  of  the  drain.  The  second  plough  cuts  a  further  slice 
from  the  bottom  of  the  drain,  from  ten  to  twelve  inches  deep, 
and  finishes  the  drain  to  the  exact  breadth  of  the  tiles  that 
are  to  be  laid  therein.  This  plough  is  constructed  like  the 
other,  with  the  exception  of  some  necessary  alterations  in  the 
depth  of  the  coulters,  land-side  plate,  &c.,  to  suit  the  increased 
depth  of  cut.  At  the  fore  end  of  the  beam  of  this  second 
plough  a  metal  cone  is  mounted  upon  an  upright  rod,  fixed 
to  the  side  of  the  beam,  so  as  to  run  like  a  wheel  against  the 
side  of  the  trench  or  drain,  and  serve  to  guide  the  plough. 

Mr.  J.  Ferguson,  of  Stirling,  also  shews  a  model  of  an  iron 
'^draining  plough.^'  It  is  provided  with  a  single  wing  share, 
to  give  the  horizontal  cut ;  the  near-side  cut  is  made  by  a 
curved  coulter,  affixed  at  the  bottom  to  the  share,  and  at  the 
top  to  a  long  rectangular  iron  frame,  which  serves  as  a  substi- 
tute for  the  ordinary  beam ;  and  the  cut  on  the  right  hand  or 
off-side,  is  produced  bv  a  straight  coulter,  which  inclines  for- 
wards as  well  as  laterally,  and  is  attached  to  the  wing  of  the 
share  at  the  bottom,  and  to  the  '^  plough-frame^^  at  the  top* 
The  sole-plate  rises  above  the  level  of  the  surface  of  the  soQ, 
and  is  there  united  to  the  mould-board ;  and  bv  their  con- 
joint action  the  soil  is  lifted  from  the  bottom  of  tne  trench  or 
drain  and  deposited  at  the  side  thereof.  The  plough-frame 
is  placed  within  another  frame,  which  may  be  termed  the 
'<  plough-carriage '';  it  is  supported  at  the  fore  end  by  a  pair 
of  wheels,  connected  to  it  by  a  swivel  frame,  so  as  to  enable 
the  ploughman  to  guide  the  wheels  by  means  of  a  long  rod 
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attached  to  the  swivd  frame ;  and  the  hind  end  of  the  eanjage 
18  sapported  by  a  single  wheel,  which  travds  on  the  floor  of 
the  drain.  At  the  back  of  the  plough-frame  there  is  a  handle 
for  the  ploughman  to  hold  when  the  implement  is  at  work; 
and  the  fore  end  of  such  frame  can  be  raised,  when  required, 
by  means  of  a  long  lever,  the  pivot  or  fulcrum  of  which  is 
earned  by  an  arched  piece  that  rises  from  the  plough-carriage* 

We  may  here  likewise  notice  the  model  of  a  "  draining* 
machine/'  contributed  by  Mr.  Gregory,  of  Beverley.  The 
frame  of  the  machine  travels  upon  four  small  wheels,  and 
carries  beneath  it  a  horizontal  share  of  peculiar  constructioiLr 
Its  cutting-edge  is  straight,  and  its  sides  are  turned  up  at 
right  angles,  so  as  to  form  a  kind  of  trough,  which  extends 
to  the  back  of  the  machine.  In  this  trough  is  an  endless 
band,  which  moves  upon  small  rollers,  and  carries  the  exca- 
vated earth  to  the  back  of  the  apparatus.  The  soil  is  loosened 
and  broken  at  the  top,  just  in  advance  of  the  share,  by  an 
Archimedean  screw,  on  the  lower  end  of  an  inclined  revolving 
shaft.  By  means  of  suitable  gearing,  motion  is  eommuni- 
eated  from  a  winch-handle  to  the  endless  band  and  to  the 
inclined  shaft,  and,  at  the  same  time,  to  the  axle  of  the  pair 
of  ^ore  wheels,  whereby  the  propulsion  of  the  machine  is 
effected. 

Mr.  J.  Fowler,  jun.,  of  Bristol,  exhibits  a  very  efficient 
**  draining  plough,'^  capable  of  forming  drains  at  any  depth 
not  exceeding  four  feet,  and  at  the  same  time  depositing  pipes 
therein,  without  disturbing  the  surface  soil;  and  this,  as  it 
is  stated,  at  less  than  half  the  usual  cost.  The  drain  i» 
formed  by  a  plug  or  share,  of  similar  shape  to  the  cwnmon 
mole-share :  that  is  to  say,  it  consists  of  a  small  iron  cylinder, 
which  terminates  in  a  point  at  the  fore  end.  To  the  beck  of 
the  }rfug  is  attached  a  rope,  on  which  the  drain-pipes  aie 
threaded ;  so  that  as  the  plug  moves  onward,  and  forms  the 
drain,  it  draws  the  pipes  after  it.  The  plug  is  affixed  to  ma 
upright  blade  or  coulter,  which  cuts  through  the  soil  without 
much  disturbing  the  surface ;  and  it  is  preceded  by  a  smaU 
coulter  that  curves  backwards  towards  it.  The  two  coulters 
are  connected  to  and  supported  by  the  fore  end  of  a  rect- 
angular iron  frame,  which  is  bolted  at  its  ends  to  the  centre 
and  hind  end  of  a  long  outer  frame,  of  nearly  twice  its  l^igth  ; 
so  that  the  two  coulters  will  be  situated  near  the  middle  of 
the  outer  frame.  The  outer  frame  is  supported  by  a  pair  of 
rollers  at  its  fore  end,  and,  near  the  hinder  part  thereof,  by 
three  parallel  rollers,  connected  to  the  inner  frame ;  and  it  is 
caused  to  advance  along  the  field  by  being  connected  by  a 
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wire  rope  with  the  barrel  of  a  capstan^  which  is  made  to  re- 
volve by  the  power  of  two  or  more  horses.  As  ttie  plough 
advances^ '  the  coulter  and  plug  can  be  raised  or  lowered^ 
aecordiiig  to  the  nature  of  the  surface,  in  order  to  ensure  the 
desired  level  or  fall  of  the  drain.  This  is  effected  by  the 
ploughman  turning  a  hand-wheel,  which  communicates  mo- 
tion through  a  worm  and  worm-wheel  to  a  small  wheel  or 
pinion  in  gear  with  a  rack  on  the  back  edge  of  the  coulter, — 
the  ploughman's  eye  being  guided  by  observing  a  *^  try-sight,'' 
bslanced  upon  the  plough,  and  a  cross-staff  erected*  at  the 
end  of  the  field.  In  commencing  to  operate,  a  hole  is  dug, 
into  which  the  coulter  and  plug  are  lowered  to  the  required 
depth ;  and  to  the  back  of  the  plug  is  secured  a  rope,  with 
the  drain-pipes  threaded  thereon.  When  a  length  of  drain 
is  completed,  not  exceeding  225  yards,  the  plough  is  run 
into  another  hole,  and  the  rope  is  unhooked  and  pulled  out 
backwards,  leaving  the  drain-pipes  in  their  proper  positions 
in  the  drain. 

In  the  American  department,  Messrs.  Allen  and  Go.  exhibit 
a  strong  trenching  plough,  apparently  well  adapted  for  trench- 
ing fields  for  rice.  It  is  made  upon  the  plan  of  the  common 
idoogb;  but  the  mould-board  is  of  a  peculiar  shape, — ^the 
upper  part  curving  over  to  a  considerable  extent  and  then 
riaing  up  vertically.  Messrs.  Starbuck  and  Son  have  a  deep 
soil  or  trenching  plough  of  the  ordinary  make,  with  a  ''  lock 
coulter,"  which  rises  from  the  land-side  of  the  share,  passes 
through  the  beam,  and  is  secured  by  a  nut. 

In  the  French  department,  M.  Pardoux  has  an  iron  trench- 
ing plough,  the  beam  of  which  is  bent  downwards  at  the  fore 
end,  and  connected  by  a  rod  with  the  drag-chain ;  at  the  bend 
in  the  beam  two  horizontal  arms  project  to  receive  the  bars 
that  carry  the  axles  of  a  pair  of  wheels,  which  are  about  three 
feet  in  diameter;  and  thin  iron  rods  extend  from  the  heel  of 
the  beam  to  the  ends  of  the  arms,  and  from  the  ends  of  the 
arms  to  the  rod  connected  with  the  drag-chain.  M.  Bonnet 
exhibits  a  trenching  plough,  with  wooden  beam  -and  handles. 
The  mould-board  rises  above  the  beam,  and  stands  in  such  a 
position  as  to  form  a  kind  of  inclined  plane,  up  which  the 
soil  ascends,  and  is  deposited  at  the  side  of  the  trench.  The 
share  is  a  nearly  rectangular  plate  of  metal,  and  presents  one 
of  its  side  edges  to  the  soil  in  place  of  a  point.  This  com- 
pletes our  notice  of  by  far  the  most  perfect  and  satisfactory 
collection  of  ploughs  that  has  hitherto  been  exhibited. 
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RAW  MATERIALS. 

GLASS  AND    ITS   MANUFACTURE. 

Amongst  the  mining  and  mineral  products  of  the  Exhibiti<H!| 
there  is  an  unaccountable  deficiency  of  specimens  of  fine 
sand,  which,  considering  the  vast  importance  of  our  glass 
manufactures,  is  much  to  be    censured.     From    Lynn,  in 
Norfolk,  not  a  single  specimen  is  contributed;  and  from  the 
Isle  of  Wight  but  two  exhibitors  present  themselves  j  althou^ 
these  are  the  chief  localities  whence  the  sand,  so  largely  con- 
sumed in  the  manufacture  of  our  various  kinds  of  glass,  ii 
derived.     The  best-looking  sample  of  sand  shewn  in  tkn 
department  of  the  Crystal  Palace  is  from  S.  Relf,  Reigate, 
Surrey,  and  stands  described  in  the  Official  Catalogue  as 
''white  sand  from  the  Tunnel  Caves  at  Reigate,  usually  called 
silver  sand.^'     Near  it  is  another  specimen,  of  almost  equal 
apparent  purity,  from  Reigate  Heath,  and  exhibited  by  6, 
Morrison,  agent  to  Earl  Somers  at  Reigate.    J.  &  W.  SquirCp 
of  Yarmouth,  Isle  of  Wight,  next  deserve  notice ;  after  whom, 
J.  Claxton,  from  Alum  Bay,  Isle  of  Wight, — J.  Lee,  of  Hart- 
weU,  near  Aylesbury, — T.  Smedley,  from  Landidno,  and  a  few 
others,  display  samples  of  an  ordinary  commercial  character. 
Those,  however,  who  are  interested  in  this  subject,  will  do 
well  to  pass  at  once  to  the  Eastern  end  of  the  Building,  and 
there  examine  a  quantity  of  fine  sand  contained  in  the  Aiiie> 
rican  department.     This  sand  is   from  T.  Gray  and  Co., 
Boston,  Massachusetts,  and  is,  beyond  all  question,  the  purest 
article  of  the  kind  ever  seen  in  this  country.     Having  been 
favored  with  a  small  portion  of  it,  we  have  had  an  opportunity 
of  testing  the  amoimt  of  its  metallic  contamination^  and  find 
this  so  trivial  as  to  be  inappreciable ;  for,  2,500  grains  of  this 
sand  yielded  but  '08  of  peroxide  of  iron ;  whereas,  the  same 
amount  of  British  sand,  of  good  quality,  would  have  given 
at  least  one  hundred  times  this  quantity. 

Before  entering  upon  the  manufacture  of  glass,  it  is,  per* 
haps,  advisable  to  explain  the  mode  by  which  the  analysis  of 
sand  may  be  effected  without  much  loss  of  time  or  labor.  In 
chemical  works  on  this  subject  the  means  prescribed  are  ex- 
tremely complex,  and  require  no  ordinary  share  of  manipn^ 
lative  power ;  but,  as  the  true  object  of  the  glass-maker  k 
merely  to  ascertain  the  amount  of  metallic  impurity^  a  com* 
plete  analytical  investigation  is  not  only  a  great  loss  of  time 
and  trouble,  but,  to  a  large  extent,  superfluous  and  worthless. 
Hence  the  following  simple  mode  of  assaying  sand  may  be 
practised  by  many  who  could  never  be  prevailed  on  to  attempt 
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a  regular  analysis: — ^Having  weighed  out  a  portion  of  the 
sand  to  be  examined^  mix  with  it^  carefully^  one-tenth  of  its 
weight  of  pure  and  recently-heated  lamp-black;  and  then  place 
the  mixture  in  a  green  glass  tube^  so  arranged  in  a  small 
fiimace^  that  the  portion  containing  the  sand  can  be  made 
red  hot.  As  soon  as  this  is  the  case^  let  a  current  of  pure 
chlorine  traverse  the  tube, — taking  care  to  condense  the  re- 
salting  products  in  water,  contained  in  a  receiver  attached  to 
the  other  end  of  the  tube,  as  is  usual  in  such  operations. 
By  this  means,  the  oxides  of  iron,  manganese,  &c.,  are  re- 
duced to  the  state  of  volatile  chlorides,  and  pass,  with  the 
excess  of  chlorine,  into  the  receiver,  where  they  are  dissolved 
in  the  water,— forming  solutions,  from  whence  the  oxide  of 
iron  may  be  precipitated  by  ammonia,  and  the  oxide  of  man- 
ganese by  chloride  of  soda,  or  chloride  of  lime.  The  sand, 
under  this  treatment,  becomes  absolutely  pure  silicic  acid, 
and  is  perfectly  white  when  the  excess  of  lamp-black  has  been 
burnt  off  in  a  muffle.  It  is  not  improbable  that  the  muriatic 
acid  so  incessantly  wasted  in  our  soda  works  may  one  day  be 
found  -applicable  to  the  purification  of  glass-makers'  sand ; 
and  thus  the  disagreeable  tint  of  common  glass  will  no  longer 
interfere  with  its  employment  where  color  is  an  object. 

The  position  which  Great  Britain  occupies,  as  regards  glass, 

in  the  Exhibition,  is  by  no  means  satisfactory ;  for,  in  the 

highest  branch  of  the  art,  we  are  immeasurably  distanced  by 

France.     Due  allowance  must,  of  course,  be  made  for  the 

discouragement  and  hindrance  caused  by  our  late  impolitic 

fiscal  regulations,  which  have  retarded,  very  seriously,  the 

development  of  this  manufacture,  and  have  only  recently 

enabl^  England  to  avail  herself  of  the  enormous  advantages 

which  she  naturally  possesses  for  glass-making.    Prior  to  the 

abolition  of  the  Excise  duty  on  this  article,  improvement  was 

scarcely  desirable ;  for  any  alteration  in  the  process,  however 

smaU,  was  certain  to  bring  down  an  increased  amount  of 

ofieial  insolence  and  intermeddling  on  the  part  of  the  great 

fiscal  harpy.     Thanks,  however,  to  the  advancing  knowledge 

of  the  day,  the  glass-maker  is  now  unfettered,  and  a  palace, 

rivalling  the  most  romantic  flights  of  Eastern  fancy,  proclaims 

the  fact  to  an  admiring  world.     But  we  are  not  quite  certain 

that  the  British  manufacturer  has  made,  or  is  making,  the 

most  of  his  opportunity.     On  the  contrary,  it  strikes  us  that 

he  is  placidly  enjoying  a  self-sufficient  mediocrity,  and  reposes 

too  confidently  upon  that  fluctuating  foundation — ^the  amount 

of  his  capital.     He  makes  to  sell,  and  abhors  improvement 

until  the  article  he  makes  becomes  unsaleable.     His  ideas  of 
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competition  turn  always  in  the  direction  of  price,  and  seldom 
or  never  voluntarily  take  the  higher  ground  of  quality.  Henoe 
it  will  be  found,  on  examining  the  compartments  of  the 
Crystal  Palace,  that,  if  we  excel  at  all,  it  is  in  the  inferior  or 
common  kinds  of  glass ;  whilst,  in  the  better  descriptiona,  we 
are  left  lamentably  behind.  As  in  earthenware  so  in  ^aas, 
and  so  in  several  other  things,  Great  Britain  mannfacturea 
for  the  million,  but  ignores  the  existence  of  a  higher  grade  of 
consumers,  and  is  dependent  upon  other  nations  for  the  de- 
velopment of  real  excellence.  In  window-glass,  aa  might  be 
anticipated,  the  English  makers  well  sustain  the  charaeter 
due  to  their  country ;  and  the  great  improv^nent  which  haa 
taken  place,  in  this  particular  branch,  since  the  repeal  of  the 
duty,  reflects  the  highest  credit  upon  such  names  as  those  of 
Chance  and  Hartley.  With  the  repeal  of  the  duty  the  dd 
mode  of  making  window-glass  by  the  process  called  ''nashing'' 
virtually  perished ;  and  this  of  course  necessitated  the  em- 
ployment of  workmen  accustomed  to  the  new  method.  Bel- 
gium and  France  were  appealed  to  in  this  difficulty ;  and  a 
very  few  years  ago  no  English  workmen  could  be  found  to 
compete  with  theae  foreigners.  Now,  however,  matters  are 
much  altered  for  the  better;  as  may  be  seen  on  inspecting  the 
enormous  cylindrical  glass  shades  displayed  in  Class  XXIV. 
by  Messrs.  Chance,  of  Birmingham.  These  shades  have  been 
made  by  Englishmen ;  and,  in  respect  to  sise  and  form,  leave 
nothing  to  be  desired,  lie  glass  itself  is  also  of  a  good 
average  quality  in  color,  and  very  free  from  air-bubbles, 
specks,  and  other  imperfections ;  indeed,  if  successful  com- 
petition with  foreign  producers  be  the  only  object  of  ambi- 
tion amongst  our  window-glass  manufacturers,  that  «ad  hss 
been  unquestionably  attained,  both  by  Messrs.  Chance  &  Co., 
and  J.  Hartley  and  Co.  We  hope,  however,  that  something 
more  is  sought  for  amongst  us ;  and  hence,  part  of  the  remarks 
which  we  shall  offer,  in  regard  to  plate  and  flint-glaas,  must  be 
understood  as  having,  though  in  a  less  degree,  an  aUusion 
to  vmido^-glass. 

So  far  as  may  be  inferred,  from  the  analysis  of  ordinary 
commercial  samples  of  window-glass,  this  substance  has  ndt 
only  a  very  variable  composition,  but,  worse  than  this,  it  is 
out  of  all  keeping  with  anything  like  definite  proportion. 
That  it  should  be  full  of  strise,  and  therefore  refract  the  rays 
of  light  unequally,  as  it  does,  so  as  to  produce  the  most 
hideous  appearances  of  distortion,  is  a  mere  natural  conse- 
quence of  its  mechanical  composition,  which  might,  and  most 
one  day  be  corrected ;  but  that  whole  nations  should  have 
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eome  to  view  this  defect  ts  an  unavoidable  peculiarity,  is  pre- 
cisely one  of  those  surprising  facts  which  demonstrate  the 
infiuence  of  habit  over  the  powers  of  the  mind,  and  shew  how 
easily  human  reason  can  reconcile  itself  to  the  most  gross 
ineoBsisteneies,  If  window-glass  had  one  uniform  atomic 
oompoaition,  the  tendency  to  form  these  strise  would  nowhere 
enst  in  excess;  and  therefore  their  production  would  dimi- 
nisli  as  the  skill  of  the  workmen  increased;  but,  with  the 
present  variable  compound,  the  glass  stretches  unequally  in 
different  parts  by  an  equal  application  of  force,  and,  in  spite 
of  human  skill,  presents  a  result  ahemately  thick  or  thin,  as 
accident  determines.  That  these  strise  have  not  the  same 
composition  as  the  parts  surrounding  them  is  very  obvious, 
firom  the  circumstance  that,  if  striated  glass  be  cut  to  an  uni- 
form thickness,  and  polished  on  both  sides,  the  optical  defects 
remain  but  little  changed,  and  occasionally  they  are  found  to 
be  increased.  Again  it  is  known,  that  the  more  complex  the 
composition  of  any  glass  may  be,  the  greater  the  liability  to 
this  striated  structure, — of  which  flint-glass  offers  an  appo- 
site iUostration ;  for  here,  in  addition  to  the  ordinary  com- 
ponents of  glass,  the  silicate  of  lead  is  superadded.  Now, 
the  specific  gravity  of  siUcate  of  lead  is  very  high  compared 
with  that  of  silicate  of  soda,  potash,  or  lime;  hence,  unless 
employed  in  the  exact  quantity  to  form  a  chemical  combina- 
tion with  the  other  silicates,  a  mere  mechanical  mixture  is 
produced,  of  very  different  densities  throughout;  and  the 
product,  under  the  action  of  Ught,  displays,  permanently, 
that  peculiar,  though  fugitive,  appearance  seen  when  syrup 
and  water,  or  alcohol  and  water,  are  mixed  together :  that  is 
to  say,  a  series  of  curved  lines  are  formed  by  the  unequal 
refraction  of  the  two  fluids,  which  entirely  disappear  so  soon 
as  perfect  admixture  has  taken  place,  but  which  remain  in 
the  case  of  flint-glass,  from  the  utter  impossibility  of  effecting 
the  necessary  union  between  its  various  parts.  Although, 
however,  this  cannot  be  done  mechanically,  yet,  in  a  chemical 
way.  Nature  performs  such  operations  with  ease  and  unerring 
fiklelity.  The  French  chemist,  Berthier,  long  ago  proved  that 
many  neutral  salts  combine  together  by  fusion  in  atomic  pro- 
portions, and  form  new  and  definite  compounds.  Thus,  car- 
b<mate  of  potash  and  carbonate  of  soda,  when  mixed,  atom 
for  atom,  unite,  and  produce  a  compound  more  easy  of  fusion 
than  the  most  fusible  of  the  two ; — similarly,  either  of  these 
carbonates  will  act  with  carbonate  of  baryta  or  strontia;  and 
again,  flu(Mr-spar  and  sulphate  of  lime,  two  remarkably  infusible 
substances,  when  mixed,  melt  readily,  at  a  low  red  heat,  into 
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a  fluid  M  mobik  and  tranaparent  as  water.  It  is  nsdesa  to 
multiply  examplea  of  this  kmd,  for  thousands  exist;  and  die 
alkaline  and  earthy  silieatea  form  no  exception  to  this  almost 
universal  rule.  A  mixture  of  silicate  of  potash  and  silicate  <rf 
soda  will,  if  in  atomic  ratios,  fuse  mucn  more  readily  than 
either  of  them  alone.  But  now  let  us  imagine  an  attempt  to 
fuse  these  two  bodies  together,  in  any  other  proportion  than 
that  in  which  they  are  naturally  disposed  to  combine  ;*"-«ay 
that  the  silicate  of  soda  is  in  excess;  then  the  silicate  ot 
potash  would  unite  with  exactly  sufficient  of  the  silicate  of 
soda  to  produce  the  extremely  fuunble  compound  above  spoken 
of;  whilst  the  less  easily  fusible  silicate  of  soda,  added  in  ex^ 
cess,  would  form  a  kind  of  network  throughout  the  mass.  It 
may  be  said,  that  a  higher  heat  would  overcome  this  difficulty, 
by  thoroi^hly  liquifying  the  silicate  of  soda;  and  this  is 
really  the  plan  now  used  with  that  view;  but,  independent  of 
the  fact,  that  the  mixed  silicate  of  potash  and  soda  would  also 
undergo  a  corresponding  liquefiustion,  and  therefore  favor  the 
separation  of  the  silicate  of  soda ;  yet,  as  chemical  union  is 
impossible,  from  the  very  conditions  of  the  experiment,  even 
the  most  perfect  mechanical  mixture,  under  the  greatest 
advantages  of  fluidity,  would  never  generate  a  homogeneous 
body.  The  strise  might  indeed  be  diminished  in  size ;  but 
this  would  imply  a  corresponding  increase  in  their  number; 
and  if  carried  very  far,  complete  opacity  would  result  from 
such  an  endeavour  to  subvert  the  laws  of  nature.  The  power 
of  the  workman  to  remedy  this  defect  is  therefore  limited  to 
the  capability  of  modifying  its  more  salient  features :  he  can 
neither  remove  nor  destroy  it.  What  we  have  here  illus- 
trated by  the  simplest  of  all  assumptions,  gathers  and  aocumu* 
lates  into  a  formidable  evil  when  several  silicates  are  fused 
together,  having  considerable  difierences  of  specific  weight. 
Thus,  in  the  case  of  flint-glass  before  alluded  to,  there  are 
generally  three  and  sometimes  five  of  these  silicates  fused 
together,  into,  probably,  one  of  the  moat  antagonistic  com> 
pounds  that  could  be  conceived,  refracting  and  dispersing  the 
rays  of  light  in  fifty  different  directions,  and  demonstrating 
the  unfriendly  nature  of  its  coerced  union  by  flying  in  pieces 
from  the  most  trivial  applications  of  heat  or  violence.  Yet  in 
flint-glass  we  are  not  surpassed,  nor  indeed  equalled,  by  any 
other  nation ;  and  so  thoroughly  has  this  beautiful  substanee 
become  associated  with  our  industrial  reputation,  that  the 
name,  flint-glass,  has  been  adopted  into  several  continental 
languages.  Nevertheless,  it  cannot  be  doubted  that  a  wide 
field  of  improvement  is  open  in  this  quarter,  and  that  some 
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mote  solid  fonndation  is  needed  by  our  manuiactaf^rs  in  this 
line  than  the  prestige  of  a  name,  or  the  toree  of  capital. 

In  onr  concluding  remarks  we  shall  point  out  the  direetion 
in  which  improvement  is  practicable;  and  at  present  it  may 
not  be  uninteresting  to  examine  the  contents  of  the  Exhi- 
biticm  in  respect  of  diis  Idnd  of  glass.  The  display  of  goods 
by  Messrs.  Apsley  Pellatt  and  &>.,  is  alone  sufficient  to  ex- 
haust  the  entire  subject  of  flint  glass;  and  the  mere  inquirer 
into  this  branch  of  mannfafture  need  go  no  farther  to  get  a 
perfect  conception  of  the  wonders  that  can  be  achieved  by  the 
manipolation  of  this  material*  The  coigp  d'ceil  is  certainly 
most  beautiful;  but,  supported  as  it  is  and  multiplied  by  the 
rival  exhibitions  of  Messrs.  Osier,  Harris,  Bacchus,  Powell, 
Lloyd  and  Summerfield,  and  a  host  of  others,  the  effect  is  posi- 
tively dasding  and  gorgeous*  At  a  distance,  sufficient  to  cover 
the  faults  of  refraction,  not  even  the  diamond  itself  has  a  more 
pleasing  appearance ;  and,  indeed,  the  glass  Koh-i-noor  of 
Mr.  PeUatt,  displayed  in  the  gallery,  might  be  subrtitnted  for 
the  real  gem,  shewn  in  the  main  avenue,  without  the  least 
risk  of  detection  on  the  part  of  the  million,  or  any  great  loss 
of  brilliancy  to  the  most  practised  eye,  so  perfect  is  the  imita- 
tion. Is  it  not  then  to  be  deplored,  that  science  has  had  no 
hand  in  mingling  its  constituents  together?  But  we  must 
turn  from  this  glittering  assortment  and  descend  to  a  lower 
level,  where  we  shall  find  Great  Britain  in  disgrace,  and 
suffering  severely  from  comparison  with  a  rival,  inferior  in 
capital  and  natural  resources,  but  conscious  of  power  through 
the  aid  of  real  knowledge,  and  triumphantly  asserting  a  claim 
to  8uprema<7  ^^  ^^®  ^^  perfection  of  the  glass-maker's  art. 
The  plate-glass  of  France  casts  that  of  England  fur  into  the 
shade.  The  productions  of  St.  Gobain  stand  alone  in  the 
Exhibition;  they  have  no  competitora;  and  we  are  in  a  con- 
dition to  prove  that  chemistry  has  done  this.  The  plate-glass 
of  Montlu$on  too  adds  to  the  defeat.  In  examining  the  re- 
fractive aberrations  of  a  mirror,  the  spectator  will  find  his  task 
facilitated  by  standing  so  that  the  rays  of  light  from  any 
geometrically-shaped  body  fall  upon  the  glass,  at  an  angle  of 
25'' ;  when,  of  course,  they  will  be  reflected  towards  his  e;^e 
at  the  same  angle.  Now  gaxing  intently  on  the  figure  in 
queation^and  which,  in  the  Exhibition,  may  be  one  of  the 
parallelograms  formed  by  the  rafters  of  the  roof — ^let  him 
ffently  move  his  head  from  one  side  to  the  other.  If  the  glass 
be  of  English  manufacture,  he  will  immediately  perceive  a 
tumultuous  movement  in  the  lines  of  the  figure,  as  if  this 
were  subjected  to  an  undulatory  action, — ^the  Hues,  before 
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stndght  and  paralld,  become  crooked  and  conyergent  in  places, 
and  minute  objects  loae  entirely  their  outline  and  definition. 
In  the  ease  of  the  St.  Goljain  glass,  shewn  in  the  French  de* 
partment,  nothing  of  this  takes  place.  As  it  can  serve  no 
good  purpose  to  dwell  upon  each  individual  example  of  imper* 
fection,  we  refrain  from  entering  further  into  the  comparatiTe 
merits  of  the  British  exhibitors.  They  are  all  surpassed  by 
the  French  makers,  both  in  respect  to  uniformity  of  eom|)o- 
sition  and  fineness  of  polish. '  The  St.  Gobam  Companj 
having  had  the  good  sense  to  place  a  number  of  small  sam- 
ples of  their  glaas  for  the  acceptance  of  those  visitors  who 
may  feel  an  interest  in  the  manufacture,  we  have  selected  and 
analyzed  one  of  these  little  squares,  and  shall  presently  detail 
the  result ;  but  our  object  in  alluding  to  them  here  is,  that 
glass*makers  themselves  may  procure  one  of  these  specimens^ 
and  contrast  it  with  a  like  morsel  of  English  plate-glass.  If 
the  two  be  laid  side  by  side  upon  any  moderately  ligfat-colcn^ 
ground,  Had  a  distant  object,  as  a  chimney  for  example,  be 
subjected  to  reflection,  it  will  be  found,  that  whilst  the  French 
glass  gives  a  clear  sharp  outline,  the  English  reflects  either 
two  or  more  images,  in  a  hasy  and  imperfect  manner.  Thene 
is  no  getting  over  this  fact;  and  therrfore  improvement  is 
imperative.  The  mode  of  making  plate-glass  being,  so  to 
say,  identical  in  the  two  countries,  the  difference  here  re- 
marked can  arise  from  nothing  else  than  a  difference  in  com- 
position. 

In  France,  as  in  England,  the  ingredients  are  mixed  with 
some  care,  and  introduced  into  a  crucible,  heated  by  a  power- 
ful furnace.  These  ingredients  are  sand  or  silica,  carbonate 
of  soda,  and  carbonate  of  lime,  with  perhaps  a  little  ground 
felspar  in  some  cases.  The  carbonate  of  soda  is  first  attacked 
by  the  silica,  and  its  carbonic  acid  driven  off,  whilst  the  re- 
maining silica  and  carbonate  of  lime  become  imbedded  in  the 
vitrifying  mass.  As  the  heat  increases,  a  more  perfect  fiosion 
takes  place ;  and  tl^n  the  carbonic  acid  of  the  carbonate  of 
lime  makes  its  way  through  the  fused  materials ;  by  which 
they  are  mechanically  mingled  together  during  the  efferves- 
oence,  which  is  technically  termed  the  *^  boil  f  and,  provided 
no  after  separation  ensues  from  the  process  of  "  settling,''  the 
whole  crucible  or  *'  pot "  of  glass  will  have  a  uniform  com- 
position. '  But,  as  we  have  seen,  this  depends  altogether  upon 
Ac  relative  proportion  of  the  materials  towards  each  other; 
for  an  excess  of  either  one  or  other  of  the  bases  will  destroy 
the  homogeneous  character  of  the  whole,  and  introduce  a 
plexus  of  striae.     Now  the  plate-glass  of  St.  Gobain  is  almost 
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enctly  an  atomic  eompocmd^  and  consists  of  one  atom  of  the 
trisilicate  of  soda  and  one  atom  of  the  trisilicate  of  lime,  with 
a  small  per-centage  of  alumina.  The  union  is  therefore  com- 
plete ;  and  when  it  is  remembered,  that  the  celebrated  French: 
chemist.  Gay  Lussac,  was  regularly  employed  as  an  adviser  to 
this  eompany,  and  that  his  son,  M.  Jules  Lussac,  retains  that 
appointment  to  this  day,  it  is  not  very  surprising  that  our 
mannfacturers  are  defeated  in  the  article  of  plate-glass. 
Science  must  ever  take  the  lead  of  prejudice  and  custom. 

The  examination  of  English  plate-glass  fully  corroborates 
the  general  effect  deduced  from  the  action  of  light.  There  is 
no  approach  to  an  atomic  arrangement :  the  principal  consti- 
toent  ia  trisilicate  of  soda,  but  variable  quantities  of  lime, 
alumina,  and  even  magnesia,  exist  in  it.  Potash  is  some- 
times present,  and  oxide  of  iron  is  invariably  so ;  but  in  not 
one  single  instance,  out  of  17  samples  examined  with  great 
care,  could  so  much  as  a  suspicion  of  the  doctrine  of  combin- 
ing proportions  be  gathered  from  the  result  of  the  analysis. 
Similarly  fruitless  was  a  research  instituted  upon  flint-glass, 
both  British  tod  Foreign.  Of  35  samples  analyzed,  no 
satisfactory  evidence  was  adduced  to  favor  the  opinion  that 
fldenoe  had  been  a  helpmate  to  industry,  or  was  at  all  con- 
cerned in  this  branch  of  manufacture.  There  are,  however, 
some  points  of  vast  interest  associated  with  the  practical 
working  out  of  this  matter.  Potash  is  known  to  give  a  more 
brilliant  and  harder  glass  than  soda,  and  alumina  seems  to 
tend  in  the  same  direction.  The  Bohemian  glass,  so  cele- 
brated throughout  Europe,  is  a  glass  of  this  description,  and 
omtains  silicate  of  alumina,  silicate  of  lime,  and  silicate  of 
potash,  bat  not  in  chemical  proportions.  This  glass  is  there- 
fore striated,  as  mav  be  seen  by  examining  that  in  the  Aus- 
trian department ;  but  it  seems  to  permit  of  a  more  perfect 
decoration  by  metallic  oxides  than  can  be  developed  in  glass 
of  lime  and  soda.  This  very  probably  depends  upon  the 
alumina  contained  in  it.  From  some  smgolar  oversight,  the 
use  of  carbonate  of  baryta  has  nol  yet  found  its  way  into  the 
composition  of  glass,  though  we  can  scarcely  conceive  a  more 
hopeful  material.  This  substance  may  be  had  in  large  quan- 
tity in  the  North  of  England,  of  great  purity,  and  at  a  merely 
nominal  cost  as  compared  with  its  value  for  such  a  purpose  as 
glass-making.  That  it  would  fuse  readily  with  a  due  amount 
of  soda,  and  give  ^'  a  boiP'  as  well  as  chalk,  there  can  be  no 
doabt;  whilst  its  great  density  will  certainly  improve  the  re- 
fractive power  of  the  resulting  product,  and  thus  rival  the 
brilliancy  of  lead  or  flint-glass,  without  imparting  that  soft- 
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ness  and  liability  to  receive  ncratches  which  are  so  objectioD* 
able  in  the  latter  variety.  One  difScuIty  may  perhaps  re»de 
in  the  want  of  information  concerning  the  quantity  to  be 
employed.  But  this  is  easily  adjusted ;  for  it  has  been  de- 
monstrated that^  during  vitrification^  the  silicic  acid  unites  to 
bases  in  the  proportion  of  three  atoms  to  one :  consequently, 
three  atoms^  or  138  parts,  will  alwavs  require  one  atom  of 
each  base.  Therefore,  this  weight  of  good  dry  sand  may  be 
set  against  64  of  dry  carbonate  of  soda,  70  d  carbonate  of 
potash,  50  of  puve  marble  or  chalk,  99  of  carbonate  of  baryta, 
and  112  of  oxide  of  lead  or  litharge.  Suppose,  then,  that  the 
object  is  to  employ  carbonate  of  baryta  for  the  first  time,  bene 
6  atoms,  or  276  parts  of  sand,  1  atom  or  54  parts  of  dry 
carbonate  of  soda,  and  1  atom  or  99  parts  of  cai*honate  of 
baryta,  may  be  mixed  and  fused  together  with  ^very  prospect 
of  obtaining  a  good  result ;  or  9  atoms  of  silica,  1  of  carbo- 
nate of  potash,  1  of  carbonate  of  soda,  and  1  of  carbonate  of 
baryta,  might  be  tried  without  fear  of  failure.  Again,  in  the 
case  of  flint-glass,  112  of  litharge^  54  of  soda,  and  276  of 
sand,  would  probably  succeed;  or  an  additional  atom  of  tri- 
silicate  of  potash  might  be  used.  For  many  years  past,  M« 
Dumas,  now,  perhaps,  the  first  chemist  in  France,  has  been  in 
the  habit  of  demonstrating  to  his  pupils  that  giftss  of  all  kindsi 
when  properly  made,  must  necessarily  be  an  atomic  com* 
pound ;  and  yet  we  scarcely  expect  to  find  a  single  British 
glass-maker  who  will  admit  that  his  art  is  susceptible  of  such 
decisive  and  beautiful  simplification. 

To  assist,  as  far  as  we  can,  in  the  attainment  of  this  end, 
we  shall  proceed  to  describe  a  simple  means  for  the  analysis 
of  glass,  which  will  enable  any  person,  possessed  of  even 
very  trifling  chemical  skill,  to  determine  the  composition  of 
any  given  sample  of  glass  in  a  comparatively  short  time.  From 
the  nature  of  the  material,  it  becomes  necessaiy  to  divide 
the  analysis  into  two  distinct  portions :  one  of  wnich  has  for 
its  object  the  estimation  of  its  alkaline  ingredients ;  the  other, 
that  of  the  earthy  metallic  and  siUcious  matters.  Having 
heated  a  sufficient  quantity  of  the  sample  in  question  to  dull 
redness,  it  must  be  suddenly  thrown,  whilst  still  hot,  into  a 
basin  containing  cold  water.  In  this  way  it  becomes  cracked 
and  flawed  in  all  directions,  so  as  to  favor  its  reduction  into 
powder.  When  dry,  it  must,  therefore,  be  carefully  ground 
in  an  agate  or  steel  mortar,  until  it  has  the  appearance  of  fine 
flour.  Nor  is  it  a  matter  of  indifference  whether  this  takes 
place  in  contact  with  water  or  not ;  for  glass,  in  this  extreme 
state  of  comminution,  readily  gives  up  a  part  of  its  alkali  to 
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vater ;  and  hence^  if  ground  in  the  presence  of  that  fluids  ihe 
lesaking  analysis  would  prove  incorrect.  But  we  will  sup- 
pose that  a  quantity  of  fine  powdered  glass  has  been  obtained 
as  above  indicated^  and  the  amount  of  its  alkali  is  desired ; 
then  weigh  out  100  grains  of  the  glass^  and  carefully  mix 
^ith  it  200  grains  of  pure  fluor  spar  in  a  similarly  powdered 
condition.  Place  the  mixture  in  a  platinum  or  leaden  vessel^ 
and  pour  over  it  500  grains  of  strong  sulphuric  acid, — stirring 
the  whole  well  together  with  a  silver  spoon  ;  but  taking  care 
not  to  remove  any  portion  of  the  materials.  Next,  ^PPfy  & 
heat  of  about  212^  ^dir.;  and  as  the  process  draws  to  a  con- 
dusion,  this  may  be  raised  as  high  as  300^.  When  all  evolu- 
tion of  gaseous  fumes  has  cea^,  water  may  be  poured  on 
the  residuary  mass  to  the  extent  of  four  or  five  ounces,  and 
the  mixture  thrown  on  a  filter.  After  the  clear  fluid  has 
pasaed  through,  a  little  more  water  must  be  added  to  the 
filter,  ao  as  to  wash  out  the  whole  of  the  soluble  matter; — ^these 
waahongs  being  joined  to  the  original  dear  fluids  which  con- 
aiata  of  sulphate  of  soda  or  potash,  or  both,  with  a  quantity 
of  sulphate  of  lime,  and  perhaps  also  of  magnesia  and  alumina. 
To  this  an  excess  of  carbonate  of  ammonia  must  now  be 
added,  to  admit  of  the  separation  of  the  earthy  salts  being 
eflected  by  filtration.  The  clear  solution  is  next  boiled  down 
to  drjrness ;  and  the  residue  is  heated  red  hot  for  a  minute  or 
two.  The  residue  is  the  soda  or  potash,  or  both,  formerly 
contained  in  100  grains  of  the  glass,  but  now  united  to  sul-* 
phuric  acid.  Having  ascertained  its  weight,  the  relative  pro* 
portions  of  potash  and  soda  may  be  found  by  testing  its  con- 
tent of  sulphuric  acid  with  a  barytic  solution,  and  calculating 
the  result  by  the  well-known  Archimedean  equation ;  or  by 
dissolving  the  mixed  salt  in  a  small  quantity  of  water,  and,  after 
adding  an  excess  of  tartaric  acid,  leaving  the  whole  for  a  few 
hours  covered  up  in  a  cool  place :  almost  the  whole  of  the 
potash  wiU  separate  in  this  way  as  bitartrate  of  potash.  The 
quantity  of  alkali  may  be  determined  from  the  atomic  consti- 
tution of  the  alkaline  salts.  Thus,  supposing  the  dry  residue 
altogether  composed  of  sulphate  of  soda,  then  as  72  grains  of 
it  indicate  82  of  pure  soda,  the  result  may  be  obtained  by  the 
rule,  of  proportion.  The  amount  of  alkali  being  known, 
another  portion  of  the  powdered  glass  must  be  employed  for 
ascertaining  the  remainder  of  the  ingredients.  That  is  to 
say,  100  grains  of  the  sample  must  be  mixed  with  200  grains 
of  pure  potash,  and  the  whole  fused  together  in  a  silver  cru- 
cible, at  a  red  heat,  until  perfect  liquefaction  ensues,  when 
the  crucible  and  its  contents  may  be  withdrawn  from  the  fire, 
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and^  aa  soon  as  cool  enough^  boiled  in  half  a  pint  of  pure  watefi 
80  at  thoroughly  to  dissolve  the  fused  mass  from  the  eruciUe. 
An  excess  of  nitric  acid  being  poured  into  the  solution^  ^ 
mixture  is  then  evaporated  to  dryness, — by  whidi  means  the 
silicic  acid  is  rendered  insoluble ;  consequently^  on  the  applica- 
tion of  water,  this  remains,  and  may  be  dric^  and  wdghed; 
whilst  the  lime,  alumina,  and  lead  of  the  glass  may  be  sepa- 
rated from  the  soluble  portion  by  the  addition,  first,  of  sul- 
phuretted hydrogen,  which  separates  the  lead — ^then  of  ammo- 
nia, which  throws  down  the  alumina — ^and  next,  by  pouring  in 
carbonate  of  ammonia,  which  precipitates  the  lime  as  a  car- 
bonate. Thus,  therefore,  the  alkaline  matters  are  found  by 
one  process,  and  the  silica,  earthy,  and  metallic  constituents 
by  another,  both  of  which  may  be  conducted  at  the  same 
time.  It  has  been  recommended  to  employ  carb<mate  of 
baryta  in  the  analysis  of  glass ;  but  the  high  temperature  re- 
quired with  this  substance  dissipates  a  portion  of  the  alkaline 
oomponents,  and  thus  leads  to  serious  errors.  Even  mere 
fusion  in  a  glass  furnace  expels  soda  from  glass,  and  renders 
it  more  and  more  infusible;  but  this  expulsion  is  much 
favored  by  the  presence  of  baryta.  The  above  method  of 
analysing  glass  is  therefore  to  be  preferred  to  the  baryta  plan 
by  individuals  not  habitually  engaged  in  manipulative  che- 
mistry. Until  manufacturers  adopt  the  custom  of  examining 
every  specimen  of  glass  they  make,  the  chances  of  improve- 
ment are  extremely  limited;  for  success  one  day  is  constantly 
followed  by  failure  in  another,  without  any  means  of  checking 
or  controlling  the  manufacture.  It  is  generally  said  that  the 
best  glass  is  made  during  cold  weather,  as  at  this  time  the 
furnaces  give  most  heat,  from  the  increased  activity  of  the 
draught,  through  the  augmented  barometrical  pressure.  l%e 
assertion  itself  is  most  likely  true ;  but  the  explanation  of  its 
cause  leaves  much  to  be  elucidated,  even  if  a  higher  heat  pre- 
vails at  the  period  in  question.  Admitting  the  bene&ial 
agency  of  a  high  temperature,  or  "  sharp  fire,''  as  it  is  termed, 
this  perhaps  depends  upon  the  sudden  fusion  of  the  materiab 
before  the  carbonic  acid  of  either  of  the  carbonates  has  had 
time  to  escape :  consequently,  a  much  more  active  ''boil"  and 
thorough  intermixture  must  occur  under  such  circumstances 
than  where  this  gas  has  been  suffered  to  pass  off  in  great  part 
before  fusion.  This,  however,  would  only  diminish  the  indi- 
vidual size  of  the  striae  by  multiplying  their  number;  and 
such  glass  must,  even  under  the  most  favorable  circumstances, 
suffer  greatly  by  comparison  with  that  of  St.  Gobain.  Nor 
can  improvement  be  hoped  for  until,  as  in  France,  in  this  par- 
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ease,  science  is  linked  hand  in  hand  with  manufac- 
taring  industry.  Since  the  grand  discovery  made  by  Dalton^ 
that  Natore  works  in  definite  proportions,  there  can  be  no 
excuse  for  continuing  to  follow  the  doctrine  of  chance,  with 
its  occasional  successes  and  frequent  failures — ^the  alternations 
of  hope  and  despair.  The  laws  which  regulate  the  entire 
universe  are  not  more  immutable  than  those  which  tend  to 
unite  silica  and  soda  in  certain  equivalent  quantities ;  and 
man  might  attempt,  with  the  same  prospect  of  success,  to 
arrest  the  annual  revolution  of  the  earth  as  alter  even  the 
vfsry  simplest  of  these  atomic  arrangements.  It  is  therefore 
simply  futile  to  battle  with  such  a  power;  for  even  when 
snecess  seems  on  the  point  of  attainment,  we  find  Nature  re- 
asserting her  dominion,  and  stamping  those  works  of  man 
which  have  been  pursued  in  defiance  of  her  laws,  with  the 
indelible  impress  of  imperfection  and  error. 

That  glass  of  all  kinds  may  be  made  in  this  country,  quite 
equal  to  that  of  St.  Gobain,  is  saying  no  more  than  that  Na- 
ture's laws  are  universal.  But,  remembering  the  great  facili* 
lies  we  possess  as  a  glass  manufacturing  nation,  the  attainment 
even  of  such  a  result  is  but  a  sorry  flight  of  ambition.  We 
are  placed  in  a  position  which  demands  from  us  something 
more  than  mediocrity  or  successful  competition;  as  no  nation 
io  the  world  possesses  the  same  amount  of  natural  advan- 
tages. In  fuel,  in  soda,  in  sand,  in  chalk,  in  litharge,  we 
are  naturally  rich  to  overflowing ;  our  capital  and  commerce 
give  US  the  command  of  every  market;  our  manufacturers 
need  only  ask  and  have.  So  long  as  a  miserable  fiacaf  im- 
post sat  like  an  incubus  upon  the  back  of  the  glass-making 
interest,  inferiority  was  unavoidable;  but  the  humiliating 
aspect  of  the  British  plate-glass  throughout  the  Great  Exhi- 
bition is  scarcely  paUiated  by  this  excise  reminiscence ;  and 
we  tefrain  from  terming  it  a  national  disgrace,  only  under  a 
belief  that  already  improvement  has  begun,  which  will  thrust 
these  specimens  mto  the  department  of  the  past. 


LABOR-SAVING  MACHINES. 

While  pursuing  our  investigations  in  this  very  interesting 
branch  of  the  Exhibition,  we  have  been  struck  with  the  paucity 
of  specimens  of  labor-saving  machines  compared  with  the 
number  which  must  exist  in  this  and  other  countries ;  and, 
in  now  bringing  our  notice  of  this  department  to  a  conclusion, 
we  are  the  more  convinced  of  the  inadequate  manner  in  which 
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Ais  brancli  of  industry  ia  represented.  Not  to  meatkyn  Ae 
jmmeroas  contrivances  which  have  emanated  from  British 
ingenuiliy,  France  and  Belgium  have  prodaced  many  vabiable 
inveutions  which  would  come  under  this  class^  but  are^  for  the 
most  part^  wanting ;  whUe  the  United  States,  which  uses  me- 
chanical contrivances  in  almost  every  department  of  domestic 
eeonomy,  even  to  the  nursing  of  the  rising  genemtion,  is  here 
scarcely  represented  at  all.  It  is,  doubtless,  to  the  defective 
state  of  the  patent  laws  that  this  is,  in  great  part,  owing ; 
for  inventions  of  this  class  are  precisely  those  whicn  are  looked 
upon  as  fair  game  by  enterprising  manufacturers,  since  they 
ofier  no  obstacle  to  a  speedy  return  of  profit  when  thrown  upon 
the  market ;  whereas,  inventions  of  a  more  complex  nature  pre- 
sent some  obstacles  to  their  easy  and  profitable  appropriation. 
In  continuing  our  review  of  labor-saving  machines,  with  that 
degree  of  order  of  which  the  varied  qiuility  of  the  materia 
are  susceptible,  we  notice  a  machine  for  farming  hemiaphencal 
or  dome-shaped  paper  shades  for  lamps,  exhibited  by  Mr.  W. 
Taylor,  of  Nottingham.  The  machine  is  apparently  of  French 
origin.  It  consists  principally  of  a  series  of  cord^  which  ra- 
diate horizontally  from  a  ring,  and  pass  over  separate  pulleys, 
mounted  at  equal  distances  apart  on  the  circular  framing  of  die 
machine ;  and  their  lower  ends  are  connected  by  helical  springs 
to  a  weighted  ring.  Above  the  cords  there  is  a  moveable 
hollow  copper,  dome,  placed  with  the  apex  downwards ;  the 
dome  is  formed  with  corrugations  on  its  external  sur£Euse  (ex- 
tending from  the  apex  to  the  base)  corresponding  in  number 
with  the  cords  above-named;  and  it  is  heated  by  steam  (m 
ordinary  use  it  is  found  more  convenient  to  heat  it  by  the 
eombustion  of  gas  within  it].  A  circular  piece  or  disc  of 
moistened  paper,  having  a  hole  cut  in  the  centre  thereof,  is 
laid  on  the  cords,  with  its  centre  over  the  centre-piece  or  ring; 
&e  copper  dome  then  descends  and  forces  the  paper  down* 
wards  in  opposition  to  the  distended  cords,  which  press  it 
into  the  corrugations  of  the  dome,— a  preparatory  creasing 
being  given  to  the  outer  portion  of  the  paper  disc,  as  it  ap- 
proaches the  dome  in  its  descent,  by  a  circular  series  of  move- 
able horizontal  strips  of  metal,  placed  on  edge  near  the  pulleys 
and  between  the  cords,  and  pressed  on  by  a  weighted  ring. 
When  the  heated  dome  and  piece  of  paper  have  remained 
with  the  cords  around  them  a  sufiicient  time  for  the  paper  to 
dry,  the  dome  is  raised,  and  the  corrugated  paper-shade  re- 
leased :  the  shade  is  subsequently  finished  by  securing  a  wire 
around  the  outer  edge,  &c.,  by  hand. 

In  a  former  paper  we  noticed-^  machine  for  folding  pam- 
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p&leiU, — since  then  a  second  folding-machine  has  been  brought 
into  the  Exhibition.  This  is  the  invention  of  Mr.  Birchall, 
of  Bibbleton  Hall^  Lancashire,  and  is  used  for  folding  the  im- 
pressions of  the  lUusirated  London  New9,  as  they  are  thrown 
off  by  Applegath^s  vertical  cyUnder  printing-machine.  In 
this  machine,  each  fold  is  produced  by  a  blade  (having  a  to- 
and-fro  movement  parallel  to  itself),  which  creases  the  paper  or 
commences  the  fold,  and  by  a  pair  of  rollers,  which  serve  to 
complete  the  fold.  The  sheet  to  be  folded  is  laid  upon  a  table 
beneath  a  reciprocating  blade,  which,  in  its  descent,  creases 
the. paper  along  its  centre,  and  causes  such  creased  part  to 
enter  between  a  pair  of  horizontal  revolviQg  rollers.  These  pass 
it  down  between  two  sets  of  endless  tapes  into  a  suitable 
position  to  be  acted  upon  by  a  second  blade  and  another  pair 
of  rollers,  whereby  the  sheet  is  again  folded  in  a  direction  at 
right  angles  to  that  of  the  first  fold.  In  this  manner  the 
sheet  of  paper  is  folded  into  the  required  form, — each  fold 
being,  in  like  manner,  produced  by  a  reciprocating  blade  and 
a  pair  of  revolving  rollers.  Although  the  folding-machine  in 
the  Exhibition  is  supplied  with  the  sheets  by  hand,  yet,  in 
practice,  when  the  printing  is  effected  by  a  steam-printing- 
press,  the  sheets  will  pass  direct  from  the  printing-machine 
into  the  folding-machine  without  the  intervention  of  manual 
labor. 

Mr.  W.  Marriott,  of  Leeds  Boad,  Huddersfield,  exhibits  a 
machine  for  packing  dry  substances  (such  as  chicory,  mus- 
tard, starch,  black-lead,  .&c.)  in  paper,  printing  the  labels  for 
such  packages,  and  subsequently  pasting  the  labels  thereon. 
This  is  a  very  ingenious  contrivance,  and  one  which  is  likely 
to  be  brought  into  extensive  use;  for,  by  simply  turning  a 
handle,  all  the  operations,  just  mentioned,  are  performed. 
The  substance  to  be  packed  is.  put  into  a  hopper  at  the  top, 
and  descends  therefrom,  between  a  pair  of  crushing-rollers,  on 
to  an  endless  travelling  cloth,  whereby  it  is  conveyed  to  a 
measuring-box,  which  is  of  the  size  required  for  a  packet  of  a 
given  weight.  The  measuring-box  is  provided  with  two  slides, 
one  at  the  top  and  the  other  at  the  bottom, — the  bottom 
being  closed  and  the  top  open  while  the  -substance  is  being 
supplied  to  the  box ;  but,  when  it  has  received  the  proper 
quantity, the  top  slide  is  closed  and  the  bottom  opened;  and  the 
dry  substance  then  descends  through  another  hopper  or  fun?* 
nel  into  a  paper  bag,  which  has  been  formed  and  placed  in  a 
mould,  in  readiness  to  receive  it,  by  another  part  of  the  ma^ 
ehine.  The  paper  for  making  the  bags  is  wound  upon  a  reel 
at  the  side  of  the  machine;  from  the  reel  it  is  drawn  by  a 
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moveable  plate  (furnished  with  springs  or  clips  to  hold  the 
paper)  and  conducted  beneath  a  square-sided  horisontal  bar 
or  mandril ;  a  sufficient  length  to  form  a  bag  is  cat  off  by  a 
pair  of  self-acting  scissors;  and  then  the  paper  is  folded 
around  the  mandril  by  a  jointed  plate^  and  the  end  turned  in 
by  three  springs, — the  edges  of  the  paper  having  been  pre- 
viously pasted  by  passing  beneath  an  aperture  in  the  bottom 
of  a  paste-box.  By  means  of  a  rod^  connected  with  the  man- 
dril, the  paper  bag,  thus  made,  is  pushed  off  the  mandril  into 
the  mould,  which  is  a  rectangular  iron  box,  closed  at  the  sides, 
but  open  at  the  ends.  The  mould  being  now  caused  to  assume 
an  upright  position,  the  dry  substance  descends  from  the 
above-mentioned  funnel  into  the  bag,  and  is  pressed  th^^ 
by  a  rammer;  and  then  three  sliding  pieces  fold  down  the 
paper  at  the  top  of  the  bag,  and  thereby  form  a  perfect  packet. 
The  mould  now  returns  to  the  horizontal  position,  and  brings 
the  end  of  the  packet  against  the  end  of  the  mandrQ ;  so  that 
the  operation  of  pushing  a  newly-formed  bag  into  the  mould 
will  eject  the  packet  on  to  a  moveable  plate,  from  which  it  is 
taken  by  a  pair  of  sliding-jaws.  These  jaws  hold  the  packet 
until  it  is  covered  by  the  label,  the  paper  for  which  is  sup- 
plied from  a  second  reel ;  and  the  paper  is  brought  under  the 
packet,  cut  off  at  the  desired  length,  pasted,  and  folded  over 
the  packet,  by  similar  means  to  those  employed  for  making 
the  bag.  Previous  to  these  operations  the  label  is  printed : 
this  is  effected  by  means  of  a  fixed  form  of  types,  with  a  move- 
able pad  above  tne  same;  which  pad  is  caused  to  descend  at 
intervals  and  press  the  piece  of  paper,  that  is  at  the  moment 
beneath  it,  on  to  the  types, — the  inking  of  which  is  effected, 
after  each  impression,  by  travelling  inking-roUers.  The  packed 
when  labelled,  is  released  from  the  sUding-jaws,  and  carried 
away  by  endless  movinir  tapes. 

An  ineenioosly^ntriveimushme  for  composing  or  arrangw 
ing  printing  types  in  the  proper  order  to  form  words,  and  for 
distributing  or  sorting  such  types  after  they  have  been  used 
for  printing,  is  exhibited  by  the  inventor,  C.  Sorensen,  of 
Copenhagen.  Various  machines  have,  from  time  to  time, 
been  proposed ;  but,  although  some  at  least  have  possessed  the 
elements  of  success,  there  is,  perhaps,  not  one  at  present  in 
use  in  this  country.  Mr.  Sorensen's  machine  somewhat  re- 
sembles in  appearance  a  small  square  piano-forte,  with  a 
cage  or  cylinder,  about  two  feet  in  height  and  about  one  foot 
in  diameter,  rising  from  the  top  of  the  same,  just  behind  the 
finger-keys  by  which  the  types  are  selected.  This  cylindCT 
is  formed  of  narrow  upright  brass  rods,  placed  at  such  dis- 
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fanoes  apart  as  to  admit  of  a  row  of  types  being  inserted 
between  the  adjacent  rods ;  it  is  divided  at  about  the  middle 
of  its  length  by  a  flat  ring»  having  as  many  openings  in  it 
(of  the  same  width  as  the  types)  as  there  are  spaces  between 
the  rods ;  and  the  portion  of  the  cylinder  above  the  ring  is 
capable  of  moving  round  for  the  purpose  of  distributing  the 
types;  but  the  lower  part  is  fixed.  The  types,  to  be  dis- 
tributed by  this  machine,  must  be  cast  with  small  prcjectioas 
at  the  side  (varying  with  each  type);  and  the  openings  in 
the  fct  ring  have  corresponding  notches  formed  in  the  side 
thereof;  so  that  when  the  types  have  been  placed  in  rowa. 
between  the  rods  of  the  top  part  of  the  cylinder  (with  the 
lowest  type  of  each  row  resting  on  the  flat  ring),  and  sucb 
part  of  the  cylinder  is  made  to  revolve,  each  type  will,  on 
arriving  at  its  corresponding  opening,  fall,  through  the  same 
into  the  space  between  the  rods  of  the  fixed  part  of  the  cylin- 
der ;  and  in  this  manner  all  the  types  of  the  same  letter  ot 
ebaraeter  will  be  deposited  in  the  same  space  or  compart- 
ment. The  types  in  each  compartment  of  the  lower  part  of 
the  cylinder  rest  upon  a  small  metal  blade  or  stop,  connected 
with  one  of  the  finger-keys  before  mentioned.  By  depressing 
a  key,  the  corresponding  blade  or  stop  will  be  movc^  aside, 
8Bid  a  type  of  the  desired  latter  will  be  permitted  to  drop  into 
a  funnel-shaped  receiver  (beneath  the  cylinder),  from  which 
it  fidls  through  a  tubular  channel  into  a  grooved  composing- 
Btiek;  and  tbe  letters^  selected  in  this  maoner,  may  be 
afterwards  spaoed  out,  in  the  ordinary  way,  into  words  and 
sentences. 

Mr.  R.  Stewart,  of  Paisley,  exhibits  an  apparatus  (invented 
by  Mr.  T.  Hutchison^  of  Paisley),  by  tbe  use  of  which  tbe 
designing  of  patterns  in  stripes,  checks,  and  tartans,  for  all 
kinds  of  textile  fabrics,  will  be  facilitated,  the  labor  of  the 
pattern-drawer  dispensed  with,  and  the  effect  of  the  pattern 
in  tbe  finished  fabric  ascertained.  The  apparatus  consists  of 
a  square  box,  through  the  centre  of  which  a  square  or  four* 
aided  horizontal  passage  is  formed,  and  lined  with  looking- 
^aaa;  and,  by  a 'simple  arrangement  of  mechanism,  the  sides 
of  sneh  passage  can  be  made  to  approach  each  other,  an4 
tfina  reduce  its  dimensions.  At  one  end  of  the  passage  a 
glass  screen  is  fitted,  consisting  of  a  square  wooden  frame^ 
having  a  plate  of  ground  glass  at  the  back,  and  a  plate  of 
elear  transpar^it  glass  at  tbe  front  thereof,  with  sufficient 
space  between  them  to  receive  two  thicknesses  or  layers  of 
strips  of  colored  glass,  which  are  of  various  widths,  and  are 
arranged  according  to  the  taste  of  the  designer,  so  as  to  pro- 
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duce  patterns  in  stripes,  checks^  and  tartans ; — ^the  strips  of 
glass  being  laid  parallel  to  produce  stripes,  and  at  right 
angles  when  checks  and  tartans  are  required.  The  other  end 
of  the  passage  is  open;  and,  on  looking  through  from  this 
end,  the  pattern  will  appear  repeated  by  reflection  in  the 
looking-glasses,  and  the  designer  will  thereby  be  enabled  to 
judge  of  the  effect  likely  to  be  produced  in  the  finished  fabric ; 
for  the  apparatus  displays  not  only  the  repeat  of  the  pattern, 
but  the  whole  breadth  and  a  considerable  portion  of  the  length 
of  the  fabric  at  one  view.  By  reducing  the  size  of  the  pas- 
sage, part  of  the  pattern  can  oe  shut  out  from  the  sight,  and 
the  effect  of  the  remaining  portion  ascertained.  It  is  not 
necessary  to  paint  or  draw  the  pattern  on  paper,  after  viewing 
it  in  the  apparatus;  for  there  are  graduated  scales  at  the 
sides  of  the  open  end  of  the  passage,  which  shew  at  once  the 
required  number  of  threads  of  each  color,  and  how  many 
repeats  are  necessary  for  the  breadth  of  the  web. 

Reverting  to  a  very  different  subject,  Mr.  Kent,  of  the 
Strand,  exhibits  an  apparatus,  the  invention  of  Mr.  Pruday, 
for  reducing  substances  into  small  particles  for  the  maaufac* 
ture  of  soups,  &c.  This  apparatus,  which  is  a  substitute  for 
the  ''  tammy  cloth  "  used  by  cooks,  consists  of  a  semi-cylin- 
drical sieve,  formed  of  wire-gauze  or  perforated  sheet  metal, 
and  furnished  with  wooden  ends.  The  sieve  is  closed  at  the 
top  by  two  hinged  flaps,  and  fixed  in  the  upper  part  of  a 
square  wooden  framing.  A  shelf  is  provided  below  the  sieve 
to  support  a  pan,  designed  to  receive  the  matters  that  pass 
through  the  meshes  of  the  gauze.  The  ends  of  the  sieve 
form  bearings  for  the  pivots  of  a  small  swinging  frame,  which 
carries  a  bar  or  brush  that  works  in  contact  with  the  semi- 
circular bottom  of  the  sieve, — the  motion  being  given  to  the 
frame  by  a  handle,  with  which  it  is  provided  at  its  upper 
part.  The  meat  and  vegetables  to  be  operated  upon,  having 
been  prepared  by  stewing  or  otherwise,  are  put  into  the  semi- 
cylindrical  vessel,  and  the  flaps  shut  down.  The  operator,  by 
means  of  the  handle,  swings  the  frame  to  and  fro,  and  causes 
the  bar  or  brush,  which  it  carries,  to  rub  the  solid  matters 
against  the  wire-gauze  or  perforated  metal,  until  they  are 
reduced  by  attrition  into  small  particles,  when  they  will  fall 
from  the  sieve  into  the  pan  below,  in  a  state  suited  for  the 
making  of  soup  or  similar  semi-fluid  culinary  matter. 

Mr.  Kent  likewise  exhibits  an  apparatus  for  sifting  cinders, 
consisting  of  a  cylinder  of  perforated  sheet  metal,  which  is 
mounted  in  an  inclined  position  within  a  close  wooden  case, 
and  is  rotated  by  means  of  a  handle  on  its  axle*     The  ashes 
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and  cinders  are  introduced  through  a  hopper  into  the  upper 
end  of  the  cylinder;  and,  as  it  rotates,  the  ashes  fall  through 
the  perforations  into  the  bottom  of  the  case,  while  the  cinders 
are  discharged  at  the  lower  end  of  the  cylinder  into  a  hooded 
vessel,  which  is  suspended  in  front  of  the  discharge — opening 
in  the' end  of  the  case. 

Another  rotatory  cinder-sifter  is  contributed  by  Mr.  J.  M • 
A.  Bishopp,  CanterbuiT-row,  Kennington-road.  In  this  ap- 
paratus, the  body  of  the  sifting-cylinder  is  formed  of  stout 
wires,  extending  from  end  to  end,  with  narrow  spaces  between 
them ;  and  one  portion  thereof  is  formed  into  a  door,  through 
which  the  ashes  and  cinders  are  introduced.  The  cylinder  is 
mounted  in  a  horizontal  position  in  the  upper  part  of  the 
wooden  case,  and  beneath  it  there  is  a  funnel  or  hopper, 
through  which  the  ashes,  as  they  fall  from  the  cylinder,  are 
eonducted  into  a  leather  bag.  When  all  the  ashes  have  been 
separated  from  the  cinders,  the  rotation  of  the  cylinder  is 
stopped,  and  the  door  in  the  body  thereof  is  opened ;  and  the 
cylinder  is  then  turned,  to  bring  the  opening  over  the  mouth 
of  a  shoot  in  the  side  of  the  case,  down  which  the  cinders  are 
discharged  into  a  suitable  receiver. 

Whilst  treating  of  sifting  apparatus,  we  must  not  omit  to 
notice  a  neat  little  machine  for  rapidly  sifting  fine  powders, 
exhibited  amongst  the  goods  from  the  ZoUverein  States  by 
£.  Gressler,  of  Erfurt.  It  consists  of  a  three-sided  drum  or 
prism,  the  sides  of  which  are  formed  of  fine  horse-hair  sieve- 
eloth,— one  side  being  hinged,  for  the  purpose  of  introducing 
the  powder  to  be  sifted  and  withdrawing  the  residue.  The 
dmm-ends  are  of  wood,  and  carry  metal  pivots,  which  turn 
in  bearings  in  the  ends  of  the  box  or  case  that  encloses  the 
drum.  One  of  the  pivots  projects  through  the  box,  to  receive 
a  handle,  by  which  the  drum  is  caused  to  rotate.  Besides 
this  rotatory  motion,  an  endwise  or  shaking  movement  is  im- 
parted to  the  drum  by  means  of  a  disc  or  wheel,  with  five 
projections  or  steps  upon  its  face,  which  is  also  fixed  upon  the 
pivot  that  carries  the  handle.  By  the  rotation  of  the  drum 
the  projections  or  steps  are  successively  brought  into  contact 
with  a  curved  piece  of  metal,  fixed  on  the  end  of  the  box, — the 
effect  of  which  is  to  give  the  drum  a  movement  endwise ;  and, 
as  the  projections  pass  the  curved  piece,  the  drum  is  forced 
back  in  the  opposite  direction  by  a  spring,  which  presses 
against  the  back  of  the  disc. 

A  lint-making  machine,  exhibited  by  Mr.  H.  Searle,  of 
Hoxton  Old  Town,  may  be  noticed  as  an  example  of  the  ap« 
plication  of  machinery,  actuated  by  manual  power,  to  economise 
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labor  in  the  perfonnance  of  a  simple  operation — that  of  acrsp- 
ing  linen  fabric,  so  as  to  raise  a  nap  or  woolly  sar£sce  thoreon; 
but  it  must  not  be  looked  upon  as  the  most  perfect  madiine 
of  its  kind ;  for,  within  the  last  two  or  three  years,  some  im* 
proved  lint-making  machines,  actuated  by  steam  power,  and 
capable  of  producing  a  superior  description  of  lint,  at  little 
cost,  have  been  brought  into  use ;  but  they  have  not  found 
their  way  into  the  Exhibition.  In  die  machine  under  notioe, 
a  straight  blade  or  knife,  fixed  across  the  end  of  a  vibrating 
lever,  exerts  a  kind  of  chopping  or  scraping  action  upon  the 
surface  of  the  linen  fabric  (which  is  supported  by  a  leather 
cushion):  this  action,  by  raising  the  outer  fibres,  forms  a 
kind  of  nap  upon  the  fabric ;  and  thus  the  material  known  as 
lint  is  produced.  The  lever  carrying  the  knife  turns  upon  a 
in  or  axis  at  its  hind  end ;  it  is  suspended  at  the  front  end 
y  a  cord  attached  to  a  spring ;  and  there  is  another  spring 
which  acts  beneath  this  end.  The  lever  is  drawn  downwards, 
in  opposition  to  the  action  of  these  springs,  by  the  workman 
depressing  a  treadle,  connected  with  the  lever  by  a  strap; 
and  it  is  raised  again  by  the  springs. 

A  useful  application  of  well-known  means  is  exhibited  by 
Mr.  J.  P.  Nevill,  of  Crutched  Friars,  London,  in  the  form 
of  a  model  machine  to  be  placed  in  a  ship's  hold  for  the 
purpose  of  economizing  labor  in  the  discharge  of  loose  cargoes 
(such  as  corn  or  coal)  and  ballast.  The  operating  part  of  the 
machine  consists  of  an  endless  chain  of  scoops  or  buckets, 
which  passes  over  rollers,  one  at  the  top  of  the  machine,  above 
the  deck,  and  the  other  at  the  bottom,  below  the  surface  of 
the  cargo  in  the  hold.  The  endless  chain  being  put  in  mo- 
tion by  a  winch-handle  or  other  suitable  means,  the  scoops 
or  buckets  descend  in  succession  beneath  the  lower  roller, 
take  up  the  com  or  other  matter,  and  carry  it  to  the  top  of  the 
machine ;  whence  it  is  delivered  down  a  shoot  into  a  suitable 
receptacle.  When  the  machine  is  used  for  discharging  com 
only,  the  buckets  are  intended  to  be  made  of  a  suitable  size 
for  measuring  the  corn  at  the  time  of  discharging  it. 

A  machine  for  performing  the  work  of  the  gold-beater,  or 
the  most  laborious  portion  of  that  work,  is  exhibited  by  Messrs. 
Vine  and  Ashmead,  of  Hartford,  Connecticut,  U.S.:  it  is 
termed,  by  them,  the  automatic  gold  beater.  It  consists  of  an 
anvil  or  iron  platform,  on  which  a  square  iron  frame  is  placed, 
having  a  wooden  bottom,  with  a  square  opening  in  it  (covered 
by  a  flap  of  parchment)  to  receive  the  packet  of  membrane 
and  gold  intended  to  be  submitted  to  the  operation  of  beating ; 
whi(£  is  performed  by  a  large  hammer,  aetuated  by  rotating 
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cams  or  tappets,  in  a  similar  manner  to  the  ordinarytilt  hammer. 
In  order  that  every  part  of  the  packet  of  membrane  and  gold 
may  be  acted  on  by  the  hammer,  a  traverse  motion  is  imparted 
to  the  iron  frame  by  means  of  four  upright  levers^set  one  against 
each  aide  of  the  nrame.  The  levers  vibrate  on  folcrnm  pins 
at  their  lower  ends ;  and  their  upper  ends,  which  are  slightly 
bent  or  carved  inwards,  similar  to  the  jaws  of  a  vice,  bear 
against  the  sides  of  the  frame.  The  levers  act  in  pairs ;  one 
of  each  pair  being  pressed  against  by  an  ezcentric,  at  about 
the  middle  of  its  length,  the  frame  is  pushed  in  one  direction; 
and  the  return  movement  of  the  frame  is  produced  by  a 
spring,  consisting  of  a  strip  of  brass,  curled  spirally  around 
the  axis  of  an  arm,  which  carries  at  its  upper  end  a  small 
roller  that  acts  against  the  opposite  lever  of  the  pair.  Each 
pair  of  levers  is  provided  with  five  excentrics  of  different  di- 
mensions, mounted  on  the  same  shaft;  and  the  excentrics  are 
severally  used  according  to  the  extent  of  motion  desired  to  be 
given  to  the  iron  frame. 

.  Of  late  years  various  schemes  have  been  proposed  for 
adapting  machinery  to  the  cutting*out  of  materials  for  making 
up  into  gloves.  M.  Senechal,  of  Belleville,  near  Paris,  exhibits 
a  machine  for  this  purpose,  acting  in  the  manner  of  a  roller 
press.  The  knives  or  cutters  are  fixed  upon  a  metal  plate,  in 
suitable  positions  for  effecting  the  different  cuts  required  to 
form  the  fingers  and  thumb*hole.  The  catter*plate  is  placed 
upon  a  aliding  tray;  several  thicknesses  of  the  leather  or 
other  material  to  be  cut  are  then  laid  upon  the  cutters,  and  a 
piece  of  stout  sole  leather  placed  thereon  ;  and  the  whole  is 
then  introduced  between  a  pair  of  rollers,  by  the  pressure  of 
which  the  cutters  are  caused  to  pass  through  the  several 
thicknesses  of  material^  and  thereby  cut  the  same  into  the 
desired  shape. 

Our  description  of  this  machine  may  be  appropriately  fol- 
lowed by  a  notice  of  a  machine  for  cutting-out  leather  for 
making  boots  and  shoes,  exhibited  by  M.  Dumerey,  of  Paris. 
In  this  machine,  the  piece  of  leather  to  be  operated  upon  is 
laid  on  a  moveable  platform  or  board,  which  carries  it  beneath 
a  punch,  the  eutting-edge  of  which  corresponds  with  the 
shape  the  leather  is  intended  to  assume.  The  punch,  or 
eutter,  is  provided  with  a  piston  for  preventing  the  severed 
piece  of  leather  from  adhering  to  the  edges  of  the  cutter. 
Between  the  successive  descents  of  the  cutter,  the  platform  or 
board  moves  onward  a  short  distance,  in  order  that,  at  the 
next  descent  of  the  cutter,  it  may  act  upon  a  fresh  portion  of 
the  leather.  .  This  machine  forms  one  of  a  series  of  seven. <Mr 
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eight  employed  at  Paris  in  the  manufiictare  of  ''aoewed 
boots  and  shoes/'  or  those  in  which  the  soles  are  secured  to 
the  apper-leathers  by  screw  rivets.  The  only  other  machine 
of  this  series  which  has  been  sent  to  the  Exhibition  is  one  for 
performing  the  operation  of  ^^  blocking''  the  backs  of  booU. 

Mr.  Manselly  of  Birmingham^  exhibits  a  fly-prese  for  CQt« 
ting-out  pieces  of  leather  and  other  materials  into  saitable 
forms  for  making  various  articles,  such  as  boots,  gloves,  ftc. 
Steel  tools,  or  punches,  of  a  proper  shape,  are  fixed  to  the 
screw  of  the  press ;  and  the  bed  of  the  press,  whereon  the 
leather  or  other  material  is  laid  to  be  cut,  is  made  of  steel: 
by  this  means  the  operation  of  cutting-out  is  performed 
with  great  accuracy. 

The  preceding  notices  of  machines  for  cutting-out  leather 
and  other  materials  naturally  lead  to  the  consideration  of  the 
mechanical  means  proposed  to  be  substituted  fcnr  hand-labor 
in  the  operation  of  sewing.  Of  this  class  of  machinery  there 
are  several  examples.  We  shall  commence  with  the  most 
simple  form  of  apparatus,  which  is  one  made  by  Messrs. 
W.  &  C.  Mather,  of  the  Salford  Iron  Works,  for  sewing  or 
running  together  pieces  of  calico  previous  to  dyeing,  for  sew- 
ing sacks,  &c.  It  consists  of  a  small  pair  of  toothed  wheels, 
placed  one  above  the  other,  with  their  teeth  interlocking ;  and 
around  the  edge  of  each  wheel  two  grooves  are  made,  coin- 
ciding with  the  grooves  in  the  other  wheel,  and  forming  an 
opening  suitable  for  receiving  the  point  of  a  needle.  The 
two  thicknesses  of  fabric  to  be  sewn  are  introduced  between 
the  toothed  wheels,  which  being  caused  to  revolve,  crimp  the 
fabric,  and  press  it  on  to  the  point  of  a  threaded  needle,  fixed 
in  an  adjustable  bracket,  with  its  point  in  the  opening  formed 
by  the  grooves.  When  the  whole  of  the  fabric  has  been 
gathered  on  to  the  needle  in  a  crimped  or  corrugated  state, 
the  sewing  is  completed  by  drawing  through  the  needle.  In 
some  cases,  two  needles  may  be  used,  one  for  each  pair  of 
grooves,  so  as  to  produce  two  rows  of  sewing  at  the  same 
time. 

A  machine  for  sewing  coarse  linen  cloths,  sacks,  &c.,  is 
exhibited  by  M.  Senechal,  of  Belleville,  near  Paris.  In  this 
machine,  as  in  the  preceding  one,  the  sewing  is  performed 
with  a  needle  of  the  usual  form ;  but,  in  the  former  instance, 
the  needle  remained  stationary  while  the  fabric  was  pressed 
on  to  its  point,  and,  after  it  had  been  drawn  through,  the 
thread  appeared  in  short  lengths  on  either  side  of  the  fabrie 
alternately  (in  the  manner  of  what  is  commonly  known  as 
f<  running^'  or  ^'  basting");  whereas,  in  this  case,  the  needle  ia 
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paased  through  the  fabric  from  one  side  only^  and  after  each 
time  of  passing  through,  it  is  carried  back  over  the  edge  of 
the  fabric,  in  the  same  manner  as  ^'felling''  is  performed  by 
hand.  The  two  thicknesses  of  cloth  to  be  sewn  are  attached 
at  the  edge  to  an  endless  moving  band,  which  carries  the 
aame  to  the  part  of  the  machine  where  the  needle  works. 
The  needle,  which  is  threaded  with  twine,  is  carried  by  two 
pairs  of  self-acting  metal  pincers,  one  near  each  end  thereof. 
On  the  point  of  the  needle  entering  the  cloth,  the  first  pair 
of  pincers  opens  and  rises  from  the  needle,  which  is  pushed 
onwards  by  the  second  pair ;  and  when  the  needle  has  passed 
about  two-thirds  through  the  cloth,  the  first  pair  of  pincers 
again  seizes  it,  and  draws  it  completely  through  the  cloth,— 
the  second  pair  at  the  same  time  opening  and  leaving  the 
needle  free.  After  the  needle  has  passed  through  the  cloth, 
die  second  pair  of  pincers  again  takes  hold  of  the  needle,  and 
aids  the  other  pincers  in  carrying  the  needle  back  over  the  edge 
of  the  doth  into  its  original  position.  The  twine  or  thread 
is  kept  distended,  during  the  movements  of  the  needle,  by 
means  of  two  moving  metal  rods  or  arms,  which  also  serve  to 
diaw  the  stitches  tight. 

Mr.  Judkins,  of  Manchester,  has  a  machine  for  stitching 
two  thicknesses  of  fabric  together.  The  fabric  is  carried  by 
a  radc-bar,  which  is  moved  forward  a  given  distance  for  every 
stitch.  Two  threads  are  employed.  One  thread  is  carried 
by  a  needle,  which  has  an  eye  near  its  point  for  the  reception 
of  the  thread,  and  is  fixed  to  the  eye  of  a  bent  arm,  having  a 
reciprocating  movement,  so  as  alternately  to  pass  the  needle 
through  the  fabric  and  draw  it  back  again ;  the  return  move- 
ment of  the  needle  forms  the  thi'ead  on  the  inner  side  of  the 
frbric  into  a  loop,  through  which  a  shuttle  then  passes,  car- 
rying the  other  thread ;  this  second  thread  prevents  the  loop 
from  being  drawn  out  through  the  hole  by  which  the  needle 
entered ;  and  by  a  succession  of  such  movements  of  the  needle 
and  shuttle,  a  row  of  stitches  is  formed,  presenting,  on  the 
outer  side  of  the  cloth,  a  similar  appearance  to  a  row  of 
stitches  made  by  hand. 

In  the  French  department,  M.  Magnin,  of  Villefranche, 
Shdne,  exhibits  a  machine,  which  he  caUs  "  cawobrodeur/^ 
for  sewing  and  embroidering  fabrics,  and  also  for  making 
cords  and  plats.  In  this  machine,  the  fabric  to  be  sewn  or 
embroidered  is  placed  upon  a  table,  beneath  an  upright 
needle,  and  over  a  small  hole  in  the  table ;  and  the  fabric  is 
moved  by  the  attendant  beneath  the  needle  in  suitable  direc- 
tiona  to  produce  the  desired  lines  of  sewing  or  embroidery. 
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In  the  side  of  the  needle,  close  to  the  ]K>mt,  is  fonned  a  MtA- 
6r  hook,  so  that  it  presents  a  similar  appearance  to  the  needles 
now  used  for  "  crochet-work ;''  the  use  <rf  this  hook  is  to 
catch  hold  of  the  thread,  when  the  needle  deseenda  through 
the  fabric  and  through  the  hole  in  the  table  (which  it » 
caused  to  do  by  the  action  of  a  treadle,  worked  by  the  foot 
of  the  attendant),  and  to  draw  such  thread  upwarcui  thv^ii^ 
the  fabric^  when  the  needle  rises  again.  The  thread  is  woundt 
upon  a  bobbin  beneath  the  table,  and  passes  therefrom  thrmigh 
the  eye  or  guide  of  a  thread-carrier,  which  is  caused  to  re- 
volve in  eitner  direction  alternately,  for  the  purpose  of  ¥niid- 
ing  the  thread  around  the  stem  of  the  needle,  and  therebf 
preventing  the  hook  from  missing  the  thread.  Upon  th^ 
stem  of  the  needle  there  is  a  nipple,  affixed  to  a  sliding  tabei 
and  capable  of  moving  independently  of  the  needle  i^ts 
office  being  to  press  upon  the  fabric  and  hold  it  fivmly  whUe 
the  needle  is  passing  through  it.  At  the  eommeneement  ol 
the  operation  of  sewing,  the  thread  is  conducted  from  the 
bobbin  through  the  guide  of  the  thread-carrier,  th^i  upwards 
through  the  hole  in  the  table,  and  is  fastened  to  the  table 
beneath  the  fabric.  The  needle  and  nipple  now  descend, — ^the 
former  passing  throu^  the  fabric^  and  the  latter  preventing 
the  fabric  from  movmg;  by  the  revolution  of  tiie  thread* 
carrier  the  thread  is  wound  around  the  stem  ot  the  needle  in 
such  manner  that,  as  the  needle  ascends,  it  will  slq^  into  the 
hook  or  notch  thereof,  and  be  drawn  upwards  through  the 
fabric  in  the  form  of  a  loop;  and  at  this  time  the  nipple  lises 
from  the  fabric,  and  the  thread-carrier  retuma  to  ita  fint 
position.  The  attendant  now  moveis  the  fabric  to  an  extent 
equal  to  the  length  of  a  stitch ;  the  needle,  again  descending 
through  the  fabric,  passes  through  the  loop,  wMeh  it  leaires 
upon  the  fabric ;  and,  on  re-ascending,  it  draws  a  iiewly-> 
formed  loop  through  the  preceding  one.  In  this  manner 
each  succeeding  loop  b  drawn'  through  the  pnioediBg  loop, 
in  a  similar  way  to  the  common  stocking-stitch  tcr  makiBg 
plain  hosiery;  and  fabrics  of  any  t^ure,  from  masUn  to 
woollen  cloth,  may  be  thereby  sewn  together  or  embroidenedi 
— the  direction  of  the  line  of  stitches  being  regulated  by  the 
Operator.  If  there  is  no  fabrie  upon  the  table,  the.m^chins 
will  form  the  thread  into  a  cord  or  plat. 

Somewhat  ekin  to  the  foregoing  is  a  machine  invented  bj 
M.  Croisat,  of  Rue  de  Richelieu,  Pari%  in  which  a  fins 
crochet-needle  is  employed,  in  like  manner  to  the  above,  to 
make  wigs,  or  "  to  implant  hairs  in  silk  and  other  kinds  of 
tissues.'^    A  piece  of  pink  or  flesh-colored  siUc,  of  a  snitahb 
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If  we  pay  a  little  attention  to  the  applications  of  art  io 
manafactares  in  metal,  we  shall  perceive  that  there  is  no 
branch  of  art  manufacture  more  deserving  of  culture,  or  re- 
quiring more  study  for  the  attainment  of  success.  When 
color  is  introduced  as  an  element  of  decoration,  the  artist 
possesses  a  powerful  instrument  which,  handled  with  judgment 
and  skill,  will  serve  to  render  many  defects  of  design  less  glar- 
ing than  they  would  otherwise  appear ;  the  effects  of  harmo- 
nious coloring  are  so  pleasing  to  the  eye,  that  imperfections  of 
form,  which  would,  in  the  absence  of  color,  stand  out  promi- 
nently, are  hidden  or  passed  over  without  exciting  a  disagree- 
able impression  in  the  mind  of  the  spectator.  This  cannot, 
however,  be  the  case  where,  as  in  common  ornamental  metal 
work,  everything  depends  upon  form.  The  attention  is,  under 
such  circumstances,  directed  exclusively  to  the  design ;  the 
artist  has  no  chance  of  escape  from  uufavorable  criticism  but 
by  studying  closely  the  legitimate  end  of  his  work,  and  by 
maintaining  scrupulously  that  unity  of  effect  and  suitableness 
of  purpose,  without  which  all  his  efforts  must  ever  prove 
insufficient.  There  is  perhaps  no  branch  of  decorative  art 
in  which  we  encounter  greater  incongruities,  and  perceive 
more  strikingly  the  absence  of  fixed  principles,  than  in  that 
of  which  we  are  now  treating;  aud  this  is  the  more  to  be 
regretted,  because  there  is  no  manufacture  in  which  England 
shews  to  so  great  advantage,  in  respect  to  manual  skill  and 
mere  workmanship. 

There  certainly  is  no  other  country  which  could  produce 
such  a  collection  of  ornamental  metal  work  in  iron,  steel,  and 
brass,  as  that  exhibited  in  the  Crystal  Palace ;  but  we  are 
compelled  to  acknowledge  that  the  same  want  of  artistic  tmin- 
ing,  which  may  be  traced  wherever  we  attempt  to  unite  art 
and  manufacture,  exists  here  in  all  its  strength. 

The  art  of  working  in  metals  differs  in  many  respects  from 
other  subjects  in  which  artistic  designs  have  to  be  repro- 
duced. This  is  particularly  the  case  in  that  manner  of 
producing  metal  ornament  in  which  the  effect  has  to  be 
achieved  by  hand,  as  in  works  of  wrought  iron  and  brass. 
A  great  distinction  must  therefore  be  drawn  between  works 
of  this  class  and  those  in  which  the  object  is  reproduced  by 
casting  in  a  mould.  The  first  is  the  work  of  one  who  is,  or 
at  least  who  ought  to  be,  somewhat  of  an  artist  in  feeling,  if 
not  by  education ;  the  second  is  that  of  a  workman  skilled 
only  in  the  technical  process  of  casting,  which  bears  no  rela^ 
tion  whatever  to  the  work  of  the  artist,  in  an  artistic  point  of 
view.     Neither,  as  we  have  remarked  before,  does  the  nature 
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of  the  material  relate  in  any  way  to  the  question  of  art  in 
this  case :  the  only  object  is  the  employment  of  a  metal 
which  is  capable  of  interpreting^  with  fidelity^  the  form  and 
spirit  of  the  work.  From  the  peculiar  properties  of  certain 
metals^  however,  they  are  unsuitable  to  the  purpose  of  re- 
producing artistic  works ;  this  unsuitableness  may  arise  from 
several  circumstances,  as  we  shall  presently  shew. 

The  art  of  casting  certain  metals,  with  the  highest  degree 
of  success,  was  known  to  the  ancients.  They  were  well 
acquainted  with  the  properties  of  the  alloys  of  copper  and  tin ; 
and  although  they  had  probably  not  obtained  the  metal  zinc 
in  its  isolated  metallic  state,  they  knew  it  in  chemical  combi- 
nation, under  the  form  of  calamine,  from  a  mixture  of  which 
substance  and  copper  they  manufactured  brass.  It  has  been 
supposed  that  they  were  acquainted  with  some  peculiar  pro- 
cess of  producing  bronze,  or  mixtures  of  copper  and  tin,  which 
is  said  to  have  possessed  the  hardness  of  steel ;  but  analyses 
of  antique  bronzes  have  thrown  no  light  upon  this  statement, 
which  seems,  indeed,  not  to  have  a  better  foundation  than  a 
hundred  others  respecting  the  works  of  people  long  passed 
away.  At  all  events,  the  art  of  casting  in  bronze  was  prac- 
tised hundreds  of  years  ago ;  but  casting  in  iron  is  a  process 
of  comparatively  late  date.  The  smelting  of  this  refractory 
metal,  to  a  sufficient  degree  to  render  it  perfectly  fluid,  so  as 
to  be  capable  of  insinuating  itself  into  the  recesses  of  an 
intricate  mould,  is  an  operation  which  requires  many  scien- 
tific appliances  with  respect  to  the  construction  of  the  furnace, 
and  the  command  of  a  powerful  fuel,  both  of  which  were  beyond 
the  reach  of  the  ancients.  Even  in  the  days  of  mediaeval  art, 
when  ornamental  metal  work  was  so  universally  employed, 
wherever  iron  was  used  it  was  wrought  by  the  hand.  This 
circumstance  served,  no  doubt,  to  give  to  the  beautiful 
designs  of  that  period  much  of  their  peculiar  character. 
Great  weight  and  solidity  were  avoided,  of  necessity,  from  the 
difficulty,  if  not  impossioility  of  producing  intricate  patterns 
in  so  stubborn  a  material  as  wrought  iron,  when  worked 
solely  by  the  hand,  and  without  the  aid  of  machinery  of  any 
description.  It  was  necessary  that  the  design  should  be  of  a 
character  which  would  admit  of  a  certain  degree  of  lightness 
and  slenderness  in  the  rods  of  metal  to  be  worked  up ;  con- 
sequently, the  characteristic  peculiarity  of  early  works  of  this 
class  consists  in  the  elegance  of  the  tracery ;  and  the  graceful 
twinings  of  climbing  plants  seem  to  have  generally  suggested 
the  idea  of  the  forms  to  the  workman  or  designer.  An 
adherence  to  some  standard  form  seems  to  mark  the  decora- 
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tive  style  of  tXL  periods ;  and  it  is  probtUe  tluit  a  €l«Me 
lysis  of  the  subject  would  go  to  shew^  that  in  all,  howeter 
greatly  modified  they  may  be,  the  purity  of  the  style  is  oafy 
maintained  so  long  as  that  standard  form  oonstitutes  the  bttb 
of  the  work.  The  forms  of  the  vegetable  kingdom  have  ftir- 
nished  materials  for  the  artist  in  almost  all  cases;  and  it  is 
far  from  mere  speculation  to  suppose  that  the  peculiaiily  of 
the  plants  of  a  clime  may  have  influenced,  in  great  measure, 
the  style  of  its  ornament,  and  even  of  its  architecture. 

The  ancient  Egyptians  possessed  their  lotus,  the  degant 
lily  of  the  Nile,— uie  Oredks  their  acanthus :  what  the  lotas 
was  to  the  Egyptian  and  the  iBu»nthus  to  the  Greek,  that 
the  grape  vine  and  the  ivy  was  to  early  ornamental  art  in 
Englana.  The  introducticm  ot  these  plants  into  their  deeo- 
ration,  marks  distinctly  the  works  of  the  earlier  medisoval 
artists  of  this  country,  and  may  be  found  not  only  in  wrought 
iron  and  brass  ornament,  but  likewise  in  the  traceries  of  the 
backgrounds  of  stained  glass  windows  of  the  twelfth  and 
thirteenth  centuries*  Although  we  have,  since  this  period,  im- 
proved in  manipulative  skill,  we  have  made  no  advance  in  the 
appreciation  of  the  principles  of  artr— that  is  of  ornamental 
art ;  and  although  we  have  had  all  the  advantage  of  six  or  seven 
hundred  years  of  experience,  and  possess  incr^ned  facilities  of 
every  kind,  we  are  content  to  go  back  to  that  remote  period  fior 
our  designs  and  manner  of  decoration  of  a  certain  class  of  ait 
manufactures.  Thus,  if,  as  a  shrewd  author  has  said, ''  imitation 
is  the  confession  of  inferiority,''  we  are  tacitly  acknowledging 
our  inferiority  to  a  people  whom  we  are  accustomed  to  regard 
as  comparatively  uncivilized.  The  wrought  iron  and  brass 
work  of  the  early  style  presents  us  with  a  striking  example  of 
a  iact  already  mentioned,  viz.,  that  ornament  may  be  almost 
entirely  independent  of  the  material  in  which  it  is  executed. 
In  ornamental  work  of  iron  and  brass  the  appearance  of  the 
metal  lends  no  accessory  beauty  to  the  design ;  it  poasesees 
neither  color  nor  brilliancy  of  surface  to  charm  the  eye ;  tiie 
variety  of  effects  so  easily  obtained  with  gold  and  silver  are 
wanting  here;  and  indeed,  in  this  respect,  the  ancient  crafta- 
man  seems  not  to  have  had  the  art  of  availing  himself  of  all 
the  capabilities  of  the  metals  he  used.  There  is  neither  bumiah- 
ing  nor  mattbg;  the  metal  is  left  almost  in  its  normal  state; 
aud  yet  these  works  are  models  of  general  elegance  of  effect 
when  compared  with  modem  ornamental  art.  There  are  some 
beautiful  specimens  of  metal  work  in  the  exhibition,  executed 
in  the  early  medieval  style,  and  which,  with  regard  to  work-* 
manship,  far  exceed  the  works  of  that  period ;  but  these  are. 


nrfoiimalelyj  iaohted  evaaipl«%  and  ai€  pxofeiaedly  copies 
nf  tike  mmner  of  a  partiealar  epoeh.  One  of  the  moat  ele-. 
gant  apeeiivieBa  will  be  fonnd  in  No.  84y  Class  22,  in  an  en- 
Usui^  to  the  Bnf^ish  hardware  department;  this  is  a  bean« 
tifiilly  wrought  iron  gothio  hinge^  appropriate  and  chaste  in 
design,  and  of  Very  £ne  workmanship ;  it  is  ornamented  with 
bunches  of  ivy,  with  leaves  and  berries ;  it  is  altogether  de-i 
serviBig  of  admimtion.  The  design  is  by  FarmeJ^— the  exectt«* 
tion  of  the  wwk  by  Bamiffd  and  Bishop*  Another  good  ex-' 
afli^^e  of  wrought  iron  work  of  the  style  of  the  mediteval 
pmod,  is  the  inm  railing  enclosing  the  large  hall  stove^  ex-* 
hibited  by  Uardman  and  Co.,  in  the  Mediseval  Coort,  This 
railing  exemplifies  the  style  of  the  time,  and  likewise  the 
BMHiner  of  fixing  and  arranging  the  parts  of  the  work;  it 
is  a  good  example  of  dehcate  tracery,  and  fully  bears  out 
the  romark  that  the  origin  of  designs  of  this  dass  is  derived 
from  the  graceful  intertwinings  of  the  tendrils  of  plants. 
Before  we  leave  this  part  of  the  subject  we  must  also  direct 
Miention  to  the  wrought  brass  chandeliers  and  candelabra : 
one  of  the  chandeliers  is  remarkably  good,  both  with  respect 
to  tlie  forms  and  appropriateness  of  the  ornament.  We 
cannot  refer  to  it  by  number,  but  it  will  be  easily  recognized, 
as  hanging  near  the  southern  wall  of  the  Mediseval  Court. 
Another  good  specimen  of  design  in  wrought  brass  mav  be 
seen  in  the  doors  of  the  cabinet  containing  church  plate. 
This  brass  work  and  the  chandeliers  are  also  by  Hardman, 
of  Birmin^bam,  as  indeed  is  all  the  metal  work  in  this  col- 
lection. 

Probably  no  person  would  be  so  injudicious  as  to  desire 
that,. at  the  present  time,  we  should  return  to  the  exclusive 
maauiacture  of  works  of  the  class  we  have  just  described ; 
such  a  step  would  not  only  be  impossible,  in  a  commercial 
point  of  view,  but  would  be  undesirable  even  as  a  question  of 
art.  As  we  have  remarked  in  our  earlier  papers,  it  is  not  by 
fostering  a  slavish  imitation  of  previous  styles,  that  any  true 
progress  can  be  made  in  the  cultivation  of  the  art  of  decora-r 
tion ;  but,  by  making  ourselves  thoroughly  acquainted  with 
what  those  who  have  gone  before  us  have  achieved,  and  by  en- 
deavouring to  learn,  by  careful  analytical  enquiry,  the  princi- 
ples that  guided  them,  we  may  be  able  to  collect  a  mass  of 
elementary  information,  out  of  which  may  be  constructed  a 
system  of  ornamental  art,  founded  upon  correct  and  fixed 
principles,  and  which  would  be  consequently  as  pure  as  any 
ancient  style,  and,  at  the  same  time,  possess  the  advantage  of 
more  adapted  to  the  peculiarities  of  a  later  age. 
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At  the  present  day^  the  resonrcea  of  ornamental  metal  work 
are  increased  to  an  almost  unlimited  extent  by  the  perfection 
to  which  the  art  of  casting  in  metals  has  been  brought.  As 
a  medium  for  the  interpretation  of  art^  cast  metal  possesses 
great  advantages  over  that  wrought  by  hand.  In  wrought 
works,  the  unyielding  nature  of  the  metal,  from  which  the 
design  is  to  be  formed,  must  always  exercise  an  influence  over 
the  style  and  extent  of  the  work,  limiting  both  the  size  and 
the  intricacy  of  the  pattern ;  but  such  is  not  the  case  where 
the  metal  is  cast, — as,  when  the  mould  is  once  made,  an  intri- 
cate and  difficult  pattern  is  cast  with  as  much  ease  as  the  sim- 
plest object ;  we  shall  perceive,  that  the  extent  of  the  pattern 
must  be  great  indeed  which  could  present  an  insuperable 
obstacle  in  casting,  when  we  learn  that  each  of  the  four  great 
leaves  of  the  elegant  cast-iron  gates,  made  by  the  Coalbrook- 
dale  Company,  was  cast  in  one  single  piece.  There  is,  how- 
ever, one  circumstance  of  importance  to  be  considered,  with 
respect  to  casting  in  metal ;  this  is  the  capability  of  the  metal 
to  receive  a  perfectly  sharp  and  true  impression  from  the 
mould.  Metals  differ  very  much  in  this  respect;  and  the 
following  is  one  of  the  reasons  of  this  difierence : — ^All  bodies 
possess  the  property  of  increasing  in  bulk  under  the  influence 
of  heat ;  and  this  expansion,  as  it  is  termed,  is  a  growing  quan- 
tity in  proportion  to  the  increase  of  temperature;  upon  cool- 
ing, the  additional  balk  which  the  metal  had  gained  during 
the  process  of  melting,  again  vanishes  gradually, — the  mass  of 
poured  metal  becoming  less  and  less,  until  it  reaches  its  nor- 
mal or  specific  size.  This  gradatim  diminution  of  bulk,  under 
depression  of  temperature,  takes  place  in  almost  all  sub- 
stuices ;  but  there  are  exceptions  to  the  law.  Into  the  cause 
of  this  we  will  not  stop  to  inquire.  It  is  sufficient,  in  con- 
nection with  our  present  subject,  to  know,  that  amongst 
the  metals,  iron,  bismuth,  and  antimony,  do  not  follow  the 
law  of  progressive  contraction  in  cooling.  These  metals,  on 
the  contrary,  after  gradually  contracting  with  the  lowering  of 
the  temperature  down  to  the  point  at  which  they  pass  from 
the  fluid  to  the  solid  state,  experience  at  that  point  a  sudden 
expansion  or  increase  of  bulk.  During  this  change,  the 
metal  is  again  forced  into  the  interstices  of  the  mould  from 
which  it  had  partially  receded;  thereby  giving  a  perfectly 
sharp  and  faithful  copy  of  the  original  work  from  which  the 
mould  was  made.  It  is  owing  to  this  remarkable  property 
that  iron  is  so  peculiarly  suitable  to  certain  forms  of  fine  cast- 
ing ;  and  in  spite  of  its  apparent  intractability,  there  is  no 
other  metal  from  which  the  wonderfully  delicate  ornamental 
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castings  which  may  be  seen  in  the  Zollverein  and  Pruasian 
departments  of  the  Exhibition,  could  be  produced. 

It  is  also  owing  to  the  property  which  we  have  just  de« 
scribed,  that  alloys  of  antimony  are  so  well  adapted  to  the 
casting  of  printing  types,  in  which  the  most  excessive  delicacy 
and  perfection  of  surface  is  required,  in  combination  with  a 
certain  amount  of  hardness.  It  is  not,  however,  the  property 
of  expanding  at  the  moment  of  '^  setting,^^  that  must  alone  be 
considered  in  respect  to  metal  founding.  The  mixtures  of 
copper  and  tin,  termed  bronze,  do  not  possess  this  property ; 
nevertheless,  the  very  finest  castings  can  be  produced  from 
bronze,  simply  because  this  metal  becomes  so  remarkably 
fluid,  when  molten,  that  it  is  capable  of  entering  the  most 
minute  recesses  of  the  mould.  Some  metals  are  also  readily 
attacked  by  the  oxygen  of  the  air  at  a  high  temperature ;  the 
surface  of  the  molten  mass  becoming  covered  with  a  coat  of 
the  oxide,  which  interferes  with  the  process  of  casting:  this  ac* 
tion  is  so  strong  with  zinc,  that  the  metal  quickly  becomes  clot- 
ted, and  thereby  loses  its  fluidity  to  a  very  considerable  extent. 
In  preparing  mixtures  of  copper  and  tin  for  casting  in  bronze, 
it  is  a  great  object  to  produce  a  compound  which  best  resists 
this  oxidation ;  and  the  property  of  being  but  little  aifected 
by  oxygen  is  one  of  the  chief  causes  of  the  suitability  of 
bronze  for  fine  art  castings.  Owing  to  its  oxidizable  nature 
at  a  high  temperature,  lead  is  as  unsuitable  as  zinc  for  fine 
casting ;  although,  from  its  property  of  melting  readily,  added 
to  its  cheapness,  it  may  perhaps  be  advantageously  used  for 
coarse  works,  to  be  viewed  only  from  a  distance. 

As  specimens  of  iron  casting  of  the  very  finest  character, 
we  refer  to  a  casting  of  armorial  bearings  by  Bramah  &  Co., 
and  to  specimens  of  casting  by  Hoole,  of  Sheffield ;  these  are 
as  they  were  taken  from  the  mould, — ^the  sand  being  merely 
cleaned  off.  In  the  foreign  department,  we  may  direct 
attention  also  to  the  cast-iron  ornaments  from  Berlin,  and  to 
a  fan  from  Augsburg. 

The  art  of  casting  in  metals  of  every  kind  must,  as  respects 
our  subject,  be  regarded  merely  as  a  technical  means  applied 
to  the  service  of  ornamental  art.  The  quality  of  the  casting 
itself  it  is  not  our  province  to  consider,  excepting  so  far  as 
the  suitableness  of  the  metal,  as  a  medium  for  the  inter- 
pretation of  certain  works  of  decoration,  is  concerned.  The 
artistic  part  of  the  subject  must  have  been  completed  before 
the  casting  was  commenced ;  and  it  is  only  in  the  preparation 
of  the  design  that  art,  properly  speaking,  can  be  shewn. 
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Perbaps  it  would  be  difficult  to  write  upon  any  subject  in 
which  illustrative  examples  are  so  abundant  as  in  the  present 
instance.  We  enter  the  hardware  department  of  the  Exhibi- 
tion, and  chandeU^s  and  candelabra^  stoves  and  gratea  of  all 
kindsy  surround  us  on  ev^  side.  These  are  in  the  very 
highest  style  of  modem  deoorative  art ;  yet  we  consider  that, 
generally  sp«tking,  they  prove  beyond  question  the  truth 
of  our  Kwegoing  remarks.  The  specimens  to  which  we  more 
particularly  allude  are  the  grates,  the  mere  workmanship 
of  which  is  all  that  could  be  desired;  the  processes  of 
polishing,  bumidiing,  chasing,  and  lacquering,  are  all  exe- 
cuted to  a  marvel;  but  yet  there  is  a  sad  &lling*off  with 
respect  to  the  qu^tion  of  art.  Ornaments  of  the  most  in- 
congruous kinds  are  jumbled  together;  the  apparent  object 
and  sole  desire  in  many  cases  having  been  to  cover  space^  and 
fill  up  any  vacant  comer,  without  reference  to  the  fitness  of 
the  parts  to  associate  with  each  other.  Thus  we  find  a 
Renaissance  or  Louis  Quatone  stove  fitted  with  great  pro- 
fusely ornamented  dogs,  the  only  use  of  which  is  to  hide 
the  ornamental  panels  of  the  stove  itself.  It  is  but  a  few 
days  since  that  we  saw  in  a  private  drawing-room  a  verj 
expensive  grate  of  polished  steel,  of  Elisabethan  form,  the 
ornaments  being  wreaths  of  oak-leaves  arranged  in  the  per- 
pendicular style ;  but  the  artist,  not  satisfied  with  his  oak- 
leaves,  had  introduced  a  large  Etruscan  ornament  upon  two 
pilasters  at  the  sides  of  the  fire*place. 

Such  inartistic  mixtures  of  ornament  arise  naturally  out  of 
the  circumstance  that  our  designers  have  no  fixed  principles 
to  guide  them,  and  also  from  manufacturers  being  too  ready 
to  give  way  to  the  bad  taste  of  many  of  their  customers.  In 
n>ite,  however,  of  some  instances  of  the  short-coming  of  art  in 
these  works,  there  are  many  to  be  highly  praised  for  the 
chasteness  of  design,  while  others  display  that  appropriate- 
ness of  pattern  and  unity  of  effect  which  must  ever  be  the 
leading  principles  in  decoration. 

It  is  impossible  to  mention  all  the  specimens  which  we 
consider  worthy  of  attention,  but  we  subjoin  a  few  names, 
among  whose  contributions  the  best  will  be  found ; — ^Messrs. 
Pierce  and  Co.,  Feetham  and  Co.,  Stuart  and  Smith,  Hoole^ 
et  Sheffield,  and  Bailey  and  Sons,  &c. 

Leaving  the  stoves  and  grates,  we  examine  the  other 
branches  of  ornamental  metal  work.  Some  of  the  articles  in 
or-molu  are  extremely  well  designed  and  executed;  and  we 
must  not  forget  here  to  mention  a  brass  lectern,  designed  by 
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CottiDghatn,  for  Hereford  Cathedral ';  tkis  is  in  the  style  of 
the  tndliaeval  period.  There  is  also  a  good  specimen  of  taert- 
iron  rafling^  in  the  Soman  style,  by  Longdon  and  Co.,  aad 
another  in  the  Itsdtan  style,  by  Bailey  and  Sons,  in  the  I^ine 
Art  department.  l%e  fine  cast4rt>n  giites  already  menticmed 
as  the  work  of  the  CoaU>rook«dale  Company>  and  placed  in  tbe 
Northern  IVansept,  dlemand  here  a  Word  of  eommendation. 
The  gates  in  the  Southern  Transept,  by  Cottam  and  HaQen> 
are  perhaps  equally  good ;  both  being  indeed  admirable  spe- 
eimens  et  a  combination  of  art  and  manufactuns. 

On  the  foreign  side  there  is  but  little  worthy  of  attention 
in  the  ornamental  metal  work  for  deeorative  purposes  only, 
if  we  except  the  ormolu  works  in  the  French  d^artm^it, 
some  of  whidi  are  rery  good,  and  the  most  western  of  the 
great  Rossian  candelabra. 

The  foct  is,  that  England  could,  owing  to  her  great  me- 
chanical skiU,  and  many  natural  advantages,  readily  take 
and  maintain  the  lead  in  metal  work  of  this  kind,  as  she 
has  done  in  that  of  a  different  description ;  the  only  thing 
necessary  to  this  end  being,  that  training  which  some  other 
nations  have  been  sufficiently  prudent  to  secure  for  those 
who  devote  themselves  to  the  service  of  art^manufrcture* 
We  trust  that  the  Exhibition  will  have  at  least  the  effeet 
of  awakening  Great  Britain  to  a  sense  of  her  deficiences  in 
this  respect,  and  of  exciting  fresh  efforts  to  bring  the  edu- 
cated artist  and  the  artisan  into  that  inseparable  connection 
without  which  the  decorative  arts  can  never  attain  to  a 
flourishing  and  vigolfous  existence. 


RECENT  PATENTS. 


To  Charles  Ropbr  Head,  of  Charlotte  Cottages,  Old  Kent* 
road,  in  the  county  qf  Surrey,  mechanical  engineer,  for 
improvements  in  apparatus  for  measuring  gas,  water,  and 
other  fluids. — [Sealed  2l8t  January,  1851.] 

This  invention  relates,  first,  to  an  improved  arrangement  or 
construction  of  the  parts  of  a  wet  gas-meter,  whereby  the 
measuring  may  be  effected  with  one  gas-vessel.  The  second 
improvement  is  a  modification  of  the  first ;  but,  in  this  in- 
stance, two  measuring  vessels  are  employed ;  with  this  excep- 
tion, however,  the  principle  upon  which  the  meter  is  con- 
structed is  very  similar  to  that  of  the  meter  with  a  single 
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mensnnng  vesdel.  In  meters  constructed  acoording  to  these 
imprDvementB^  the  measoremaat  of  the  g^s  is  not  affected  by 
sny  variation  ip  the  height  or  quantity  (^  the  wat^  in  the 
meter.  Tbq  third  improvement  has  refi^rence  to  the  eonntiog 
apparatus  of  a  meter  for  measuring  gas^  water^  and  other 
Uquids,  The  last  part  of  the  invention  rektes  to  improve- 
ments in  the  construction  of  meters  for  measuring  water  or 
other  liquids. 

In  Plate  IV.^  fig.  1^  is  a  front  elevation  of  a  meter^  con- 
structed accprding  to  the  first  part  of  the  invention, — ^the 
front  plate  being  removed^  to  shew  the  internal  working  parts 
more  clearly ;  and  fig.  2,  is  a  side  elevation  of  the  same ;  fig, 
8,  is  a  front  view  of  the  gas- vessel ;  fig.  4,  is  a  side  elevatioa 
of  the  valve-seat  and  gas-pipes;  and  fig.  5,  is  a  plan  thereof^ 
a,  is  a  vibrating  metal  chamber,  divided  into  two  compart- 
m^its,  into  which  the  gas-pipes  b,  b,  respectively  project ;  the' 
other  ends  of  these  pipes  are  odnnected  to  the  horisontal 
pipes  c,  c ;  and  the  latter  are  firmly  fixed  to  the  valve-seat  d. 
In  the  valve-seat  there  are  three  openings,  the  centre  one  oi 
which  is  in  connection  with  the  gas-passage  e,  and  the  side 
ones  with  the  pipes  c,  and  b.  The  gas  enters  the  meter  at 
the  pipe  J^  thence  it  passes  down  the  pipe  e,  and,  according 
to  the  situation  of  the  valve  g,  it  is  directed  into  one  end  or 
compartment  of  the  measuring  vessd  a*  The  gas  will  nise 
that  end  of  the  measuring  vessel  into  whieh  it  is  admitted, 
and  thereby  cause  one  of  the  projecting  pieces  n,  to  act  cm 
the  roller  o,  and  throw  it  and  the  lever  i,  to  which  it  ia 
attached,  forward ;  the  tail  of  the  lever  i,  will,  at  the  same 
time,  act  upon  the  valve  ff,  and  shift  its  position :  whereby  the 
supply  of  gas  will  be  cut  off  from  the  pipe  down  which  it  was 
proceeding  into  one  compartment  of  the  measuring  vessel ; 
and  the  pipe  which  was  conducting  the  gas  from  the  opposite 
compartment  of  the  measuring  vessel  wQl  become  the  feed- 

I)ipe  fpr  the  gas  to  its  compartment,  h,  A,  are  weighted 
evers,  so  adjusted  as  to  support  the  tumbling-lever  i,  when 
it  has  fallen  into  such  a  position  as  to  have  shifted  the  valve 
ff,  to  its  required  situation ;  and  these  weighted  levers,  by 
reason  of  their  tendency  to  return  to  a  vertiod  position,  also 
assist  the  gas-vessel  in  lifting  the  tumbling  lever  from  such 
positions  as  require  the  most  power  to  move  it. 

The  patentee  claims,  under  this  head  of  his  invention, 
supporting  or  counter-balancing  the  tumbling  lever  by  a 
mechanical  arrangement,  which  assists  in  lifting  it  to  a  ver- 
tical position :  whereby  the  resistance  offered  to  the  gas,  in 
working  the  meter,  is  greatly  reduced. 

In  order  to  register  the  amount  of  gas  passed  through  the 
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meter,  a  rodj,  is  jointed  to  a  piece  of  metal,  which  projects  from 
the  top  of  the  gas-vesael ;  and  thb  rod  ia  attached  to  a  lerer  k, 
which  is  connected  by  a  wire  I,  with  another  wire  that  workis 
in  a  tnbe  o».  The  upper  end  of  the  tnbe  enters  the  indez-bol, 
and  the  lower  end  is  carried  below  thd  water-line,  in  order  to 
prevent  an  escape  of  gas  into  the  index-box.  The  upper  end 
of  the  wire  that  works  in  the  tube  m,  is  connected  to  a  short 
lever  carrying  a  click,  which  acts  upon  the  teeth  of  a  ratchet^ 
wheel  belonging  to  the  traiii  of  registering  or  counting-wheels; 
so  that  every  time  the  wire  is  caused  to  ascend  in  the  tube,  by 
the  movement  of  the  vibrating  chamber  a,  it  will  give  motion 
to  the  registering  or  counting-wheels. 

Fig.  6,  is  a  front  elevation  of  a  meter  with  two  gas  or  mea- 
suring vessels, — ^the  front  plate  being  removed,  to  shew  the 
valves  and  internal  parts ;  fig.  7,  is  a  side  view  of  the  same  i 
fig.  8,  is  a  front  view  of  one  of  the  gas  vessels ;  fig.  9,  is  a 
side  view  of  the  valve-seat  and  gas  pipes ;  fig.  10,  is  an  end 
view;  fig.  11,  is  a  plan  or  horisontal  view;  and  fig.  12,  is  a 
section  of  the  same,  a,  a,  are  the  two  vibrating  measuring 
vessels,  each  divided  into  two  compartments,  as  before,  into 
vrfiieh  Ae  e^ds  of  the  gas-pipes  b,  b,  respectively  project;  and 
the  odier  ends  of  diese  pipes  are  connected  to  the  horizontal 
pipes  Cy  e,  by  which  a  communication  is  formed  with  the 
valve-seat  d.  The  valve-seat  has  six  openings, — ^the  two  cen- 
tre ones  being  in  communication  with  the  gas  passages  e,  and 
f,  and  the  side  ones  with  the  pipes  c,  c.  The  gas  enters  the 
meter  at  the  pipe^^  thence  passes  down  the  pipe  e,  and,  ac^ 
cording  to  the  situation  of  the  Talves  ff,  ff,  enters  two  of  the 
pipes  C|  from  whence  it  passes  to  the  pipes  b,  b,  and  finds  its 
way  into  one  of  the  compaitments  of  each  measuring  vessel. 
l%e  gas  will  nose  the  ends  of  the  measuring  vessels  into  which 
it  is  admitted,  and  thereby  cause  the  connecting-rods  A,  h,  to 
operate  upon  the  crank  s,  (fig.  7,)  and  cause  it  and  its  shaft/, 
to  lOTolve.  On  the  front  end  of  the  shaft  j,  is  a  worm  \ 
having  a  small  crank-pin  in  the  fiice  thereof,  which  communis 
catea  with  the  valves  g,  g,  by  means  of  the  connecting-rods 
I,  If  and  the  levers  m,  m.  This  crank-pin  is  so  arranged  that 
it  Will  shift  the  position  of  the  valves  as  soon  as  the  compart- 
ments of  the  measuring  vessels  become  filled  with  gas :  by 
which  means,  a  certain  quantity  will  be  measured^  and  a  uni- 
form supply  kept  to  the  burners. 

The  patentee  claims  the  application  to  wet  gas-meters  of 
two  or  more  vibrating  measuring  vessels, — communicating 
motkni  through  one  or  more  revolving  shaiAis  to  two  or  more 
aKde-valves^  as  above  shewn  and  desddbed. 
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In  order  to  register  tbe  amount  of  gas  passed  througli  the 
meter,  the  worm  k^  (fig.  6>)  works  into  the  worm*wheel  n,  on 
a  spindle  r,  that  passes  through  the  stuffing-box  o.  The  op- 
posite end  of  this  spindle  is  furnished  with  a  small  endless 
screw  or  worm  p,  for  giving  motion  to  the  registering  or 
counting  wheels. 

The  improved  counting  apparatus  consists  principally  of  a 
row  of  drums  or  wheels,  carrying  figures  on  their  periphery, 
and  mounted  upon  one  common  ^aft.  These  drums  or 
counting  wheels  are  actuated  in  such  a  manner  that  they  only 
move  when  the  figures  are  to  be  changed.  A  worm-wheel  q, 
is  affixed  to  the  first  drum,  and  driven  by  an  endless  screw  or 
worm  p.  This  motion  is  communicated  to  the  drums  by 
means  of  spring-catches,  somewhat  after  the  ordinary  manner 
of  working  counting  apparatus.  The  first  drum  is  consider* 
ably  wider  than  the  others,  and  carries  two  rows  of  figures  on 
its  periphery.  The  first  row  consists  simply  of  ten  o's  and 
ten  5's,  arranged  alternately  around  it ;  and  the  second  row 
consists  of  a  duplicate  series  of  numerals,  extending  firom  o, 
to  e,  and  arranged  thus: — i,  i;  s,  9;  8,  d;  4;  and  ao  on; — 
therefore,  at  starting,  the  figures  presented  by  the  two  rows 
at  the  openings  in  the  index  plate  will  be  oo ;  next  os ;  then 
10;  next  16;  and  so  on.  The  second  and  third  drums  have 
each  a  single  series  of  figures  from  o,  to  9,  extending  around 
them.  Every  drum,  except  the  first,  has  a  ratchet-wheel; 
and  every  drum,  but  the  last,  is  provided  with  a  catch.  The 
catches  are  so  arranged  that,  when  the  respective  drums,  to 
which  they  are  attached,  have  made  nine-tdaths  of  a  revolu- 
tion, they  pass  under  stationary  springs,  which  force  them 
into  contact  with  their  respective  ratchet-wheels,  and  thereby 
cause  the  drums,  with  whicn  the  ratchet-wheels  are  connected, 
to  advance  one-tenth  of  a  revolution.  When  a  catch  has 
passed  the  stationary  spring,  it  will  be  lifted  by  its  own  spring 
clear  of  the  ratchet-teeth.  By  this  arrangement,  each  drum 
becomes  the  driver  for  the  next ;  and,  when  the  drum  to  the 
right  has  made  ten  revolutions,  the  second  will  have  made 
one,  and  the  third  one-tenth  of  a  revolution. 

The  patentee  claims  tbe  method  herein  shewn  and  described 
of  arranging  and  actuating  a  series  of  drums  or  wheels,  having 
figures  on  the  circumference, — such  wheels  or  drums  being 
placed  side  by  side  in  such  a  manner  that  the  quantity  of  gas, 
water,  or  other  fluids,  passed  through  the  machine  or  meter, 
may  be  thereby  ascertained  with  facility. 

Fig.  13,  is  a  front  elevation  of  the  meter  for  measuring 
water  or  other  liquids ;  and  fig.  14,  is  a  section  of  the  mea- 
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Bonng  Yessel.  a,  is  a  nbrating  meaauring  vessel,  divided 
into  two  compartments  by  the  partition  c,  and  furnished  with 
two  buckets  g,  g,  firmly  fixed  to  it.  b,  is  a  receiver,  having 
a  long  opening  in  the  bottom  for  changing  the  cylindrieal 
stream  which  issaes  firom  the  supply-pipe  d,  into  a  flat  stream. 
B,  is  the  discharge-pipe.  The  water  or  fluid  to  be  measured 
is  conducted  by  the  pipe  d,  into  the  receiver  b,  whence  it  falls 
on  to  one  end  of  the  measuring  vessel,  until  a  sufficient  quan- 
tity has  collected  to  overbalance  or  tip  over  that  end ;  the 
relative  positions  of  the  two  ends  will  then  be  changed,-^the 
water  or  fluid  being  discharged,  and  the  opposite  end  of  the 
raeasoring  vessel  brought  into  a  position  to  receive  the  enter- 
ing fluid,  which  is  directed  into  either  end  of  the  measuring 
vessel  by  the  partition  c,  which  falls,  with  the  measuring 
vessel,  into  such  a  position  as  to  direct  the  fluid  into  the  more 
elevated  compartment.  The  quantity  of  fluid  discharged  at 
each  vibration  of  the  measuring  vessel  is  regulated  by  the 
small  stops  f,  /,  which  determine  the  angle  of  its  vibration. 
To  ensure  greater  certainty  in  the  tipping  over  of  the  vessel 
with  the  required  quantity  of  fluid,  two  small  buckets  g,  g, 
are  attached  to  the  measuring  vessel,  in  such  a  manner  that 
the  last  portion  of  the  fluid  that  flows  into  the  vessel  to  be 
measured,  previous  to  tipping  over,  runs  into  them :  whereby 
its  weight  is  brought  to  bear  with  the  greatest  effect  upon  the 
measuring  vessel.  To  register  the  quantity  of  fluid  passed 
through  the  meter,  an  index  is  attached,  which  is  operated 
upon  at  every  vibration  of  the  measuring  vessel. 

The  patentee  claims  the  use  of  a  vibrating  vessel,  having 
buckets  at  each  end  to  assist  in  tipping  over  the  same,  and  a 
partition  in  the  centre  for  changing  the  direction  of  the  Uquid 
firom  one  side  to  the  other  of  the  vibrating  vessel :  whereby 
the  use  of  valves,  to  admit  the  liquid  into  the  measuring 
vessel  and  dischai^e  it  from  the  same,  is  rendered  unneces- 
sary,— [InroUed  July,  1 85 1 .] 


To  JosHiTA  HoRTON,  of  JStua  Works,  Smethmck,  in  the 
county  of  Stafford,  steam-erigine,  boiler,  and  gas-holder 
manufacturer,  trading  under  the  style  or  firm  of  Joshua 
and  William  Uorton^^  for  improvements  in  the  construc- 
tion of  gas-holders. — [Sealed  2nd  January,  1851.] 

This  invention  relates,  firstly,  to  a  novel  construction  and 
arrangement  of  guides  of  telescopic  gas-holders,  whereby  the 
moveable  parts  of  such  gas-holders  may  be  guided  in  a  vertical 
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direction  as  the  volume  of  gas  in  the  gas-holdfirs  kicreaaes  or 
diminishes  and  it  becomes  neoessaiy  to  increase  or  diminisli 
the  capacity  of  the  gas-holder.  According  to  the  plans  now 
in  use  for  dfecting  ^is  object,  it  is  found  necessary  to  ere/d, 
at  a  great  expense^  a  guide-fnming,  having  a  greater  elevation 
than  the  topmost  part  of  the  side  of  the  inner  gas-holder,  whra 
raised  to  its  highest  working  point ;  but,  by  reason  ol  the 

S resent  invention,  the  columns  and  guides  do  not  require  to 
e  more  than  about  half  the  height  of  those  usuaUy  employed. 
In  carrying  out  this  improvement,  a  series  of  vertical  guides, 
attached  to  posts  or  columns,  are  set  round  the  tank  of  the 
gas-*holder  in  the  ordinary  manner,  except  that  the  columns 
are  not  required  to  be  so  high  as  usual.  These  posts  or  co- 
lumns may  be  braced  together  at  the  top  with  drcumfisrential 
tie-rods ;  and  antifriction  rollers  are  adapted  to  the  gas-holder 
and  its  attachments,  so  as  to  work  against  the  vertical  guides 
attached  to  the  posts  or  columns  which  are  set  round  the 
•tank ;  while  other  antifriction  rollers  are  made  to  work  against 
bars,  plates,  or  rails,  adapted  to  other  parts  of  the  gas-holder, 
or  of  the  timk,  so  as  to  keep  the  parts  separate  and  in  a  ver- 
tical position,  and  ensure  the  proper  working  of  the  apparatus. 

The  second  improvement  consists  in  adapting  to  the  outer 
or  inner  sides  of  gas-holders  vertical  fixed  bars  or  rails,  which 
will  present  an  even  surface,  suitable  for  receiving  the  pressure 
of  the  antifriction  guide-roUers  of  the  respective  parts  of  the 
gas-holder :  whereby  the  inconvenience  arising  from  the  use 
of  loose  bars  will  be  prevented. 

The  third  improvement  consists  in  forming  the  top  and 
bottom  of  the  water-cup  or  hydraulic  joint  of  gas-holders  of 
sheet  or  plate-iron,  wrought  to  the  shape  required  for  such 
partSj  instead  of  using  angle-iron  and  sheet-iron,  bolted  oir 
rivetted  together,  which  renders  the  manufacture  more  costly. 

In  Plate  IV.,  fig.  15,  represents  a  transverse  verticd 
section,  and  fig.  16,  a  plan  view  of  the  inner  and  outer  gas- 
holder. Fig.  17,  is  a  transverse  vertical  section  of  parts 
of  a  gas-holder,  constructed  according  to  the  invention,  and 
drawn  on  a  smidler  scale  than  the  preceding  figures,  in  order 
that  the  mode  of  adapting  and  combining  the  inventor's  se- 
veral improvements  may  be  better  imderstood.  One  of  the 
vertical  columns,  of  which  there  are  of  course  several,  is  shewn 
at  A,  A ; — to  this  column  the  guide-rod  or  bar  a,  is  attached. 
On  the  hydraulic  cup,  at  the  top  of  the  lower  part  b,  of  the 
gas-holder,  is  fixed  a  guide-standard  c,  to  which  are  attached 
antifriction  rollers  c,  and  d,  d, — ^the  former  being  intended 
to  run  against  the  vertical  guides  a,  of  the  colunm  a,  and  the 
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latter  against  Ae  gaide-plate  b,  on  the  oixter  aide  of  tlife  upper 
gas-holder  n.  Outside  the  hydraulic  cup  of  the  inner  gas- 
holder there  is  another  antifriction  pulley  or  roller/  which 
nuM  against  a  plate,  bar,  or  rail  g,  secured  to  the  side  of  the 
lower  part  b,  of  the  gas-holdar.  It  should  be  understood, 
that  there  are  several  of  the  standards  o,  fixed  round  the  gas- 
holder on  the  hydraulic  cup ;  and  these  standards  are  con- 
nected together  by  tie-rods  y.  Fig.  18,  is  a  back  view  of  the 
guide-standard  c,  shewing  the  antifriction  rollers  d,  d,  which 
run  against  the  vertical  rail  or  plate  b,  b,  affixed  to  the  outer 
side  of  the  upper  part  n,  of  the  gas-holder.  A  strip  of  wood 
z,  z,  is  inserted  in  the  groove  of  the  standard  or  guide  c,  for 
the  purpose  of  strengthening  the  same  and  rendering  it  stiff 
and  rigid.  Fig.  19,  represents,  on  an  enlarged  scale,  a  sec- 
tional plan  of  these  parts,  and  the  manner  of  securing  the 
vertical  ndl  or  plate  b,  b,  to  the  upper  part  of  the  gas-holder. 
The  arrangement  and  operation  of  the  antifidction  rollers  c, 
and  d,  are  also  more  clearly  shewn  in  this  than  in  the  othei^ 
figures.  Th^  plate  b,  b,  consists  merely  of  a  flat  piece  of 
metal,  of  suitable  strength,  and  secured  in  a  vertical  position 
on  the  sides  of  the  gas-holder  by  means  of  rivets,  or  in  any 
other  convenient  manner :  this  plate,  it  will  be  seen,  fonns 
part  of  the  side  of  the  gas-holder,  instead  of  being  a  separate 
loose  pieoe,  adapted  to  the  side  by  boHs,  or  otherwise,  as  is 
usually  the  case.  The  plate  b,  is  strengthened  at  the  back 
by  a  T-shaped  piece  /i,  which  is  rivetted  thereto ;  and  the 
antifriction  rollers  d,  d,  are  kept  in  their  place  on  the  outer 
sur&ee  of  the  plate  A,  by  angle-pieces  i,  t.  Similar  plates, 
bars,  or  rails  g,  g,  are  adapted  to  other  parts  of  the  gas-holder 
where  required,  as  shewn  in  figs.  16,  and  16.  It  will  be 
found,  that  some  of  the  principal  advantages  of  making  this 
plate  b,  part  of  the  gas-holder,  as  above  described,  are, — first, 
that  an  even  surfiace  is  obtained  for  the  rollers  d,  d,orf,to 
run  upon,  thereby  avoiding  great  friction ;  and,  second,  that 
there  is  less  liability  of  corrosion  than  if  loose  bars  were  adapted 
to  the  sides  of  the  gas-holder,  inasmuch  as  there  will  be  no 
difficulty  in  painting  or  protecting  the  surface.  It  will  be 
seen,  that  the  section  of  the  guide  a,  of  the  column  a,  is  in 
the  form  of  a  T ;  and,  in  order  to  prevent  the  antifriction 
roller  c,  from  running  off  the  guide,  the  roller  is  furnished 
with  a  flange.  An  antifriction  roller  or  rollers  may,  if  re- 
quired, be  mounted  horizontally  as  well  as  verticallv,  for  the 
purpose  of  keeping  the  gas-holder  away  from  the  siaes  of  the 
tank. 

The  peculiar  mode  of  constructing  the  hydraulic  cup,  which 
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forms  the  third  part  of  the  invention,  is  gfafeim  at  figs.  15, 
and  16.  Instead  of  forming  the  cup  or  valve  of  aheel'or 
plate-iron,  with  angle-iron  at  the  comers,  as  is  the  ordinary 
mode,  a  cup  A,  k,  is  made  of  wrought-iron,  and  aecored  at 
one  side  to  the  gas-holder,  and  at  the  other  to  a  strip  ly  of 
sheet  or  plate4ron,  by  means  of  rivets,  in  order  to  form  the 
other  side  of  the  cup  or  valve.  By  this  means,  as  only  one 
row  of  rivets  on  each  side  of  the  cup  is  required,  a  great 
economy  in  the  construction  of  gas-holders  is  ^ected. 

The  patentee  claims,  First, — the  use  and  application  of 
vertical  travelling  guide-standards,  fixed  to  the  lower  or  outer 
gas-bolder; — ^to  which  guide-standards,  antifriction  rollen 
are  adapted,  so  that  they  may  work  again^  other  yertied 
guides  or  plates  as  the  parts  of  the  gas-holder  rise  and  M 
with  the  increase  or  diminution  of  the  quantity  of  gas  con- 
tained th^ein.  Secondly, — the  use  and  application  of  the 
fixed  guide-roller  bars,  plates,  or  rails  i,  A,  (instead  of  loose 
bars,  as  is  usual), — such  fixed  guide-bars,  plates,  or  rails,  hfiag 
rivetted  to,  and  forming  part  of,  the  gas-holder,  and  i^ainat 
which  the  antifriction  rollers  d,  dy  orfy  work,  as  aiiewn  and 
described.  Thirdly, — the  mode,  herein  shewn  and  described, 
of  constructing  the  hydraulic  cups  or  joints  of  gas-holders^  or 
any  other  mere  modification  thereof,  in  whicb  ^  top  or  bot- 
tom of  the  hydraulic  joint  or  valve  is  formed  of  plates  of  iron, 
made  or  bent  into  a  cup-shape,  so  as  to  admit  of  the  vahe 
being  made  complete,  and  attached  to  the  gas-holder  without 
the  necessity  of  employing  angle-iron  and  double  sets  of  rivets^ 
as  is  usually  the  case. — [Inrolled  July,  1851.] 


To  Alfred  Vincent  Newton,  of  the  Office  for  Patents, 
66,  Chancery-lane,  in  the  county  qf  Middlesex,  mechanical 
draughtsman,  for  an  invention  of  improvements  in  the  con- 
struction of  metal  shutters, — being  a  communication, — 
[Sealed  27th  December,  185a] 

This  invention  relates  to  the  formation  of  the  joints  of 
window  and  other  shutters,  made  of  plates  or  strips  of  iron, 
whereby  a  light  economical  shatter,  capable  of  being  rolled 
up  around  a  cylinder,  and  being  stiff  and  durable,  may  be 
produced. 

In  Plate  IV.,  fig.  20,  represents,  in  perspective  view,  the 
improved  metal  shutter,  as  applied  to  a  window-frame ;  fig.  21, 
is  an  enlarged  view  of  two  plates  or  strips  of  iron, — shewing 
their  mode  of  connection  with  each  other;  and  fig.  22,  is  an 
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end  new,  shewing  the  shutter  woand  aroand  the  roller.  The 
roller,  frith  the  coanter-balance  weight  and  the  endless  chain 
for  moving  the  shatter,  are  represented  in  the  perspective 
view. 

The  construetion  of  the  shutter  is  as  follows : — Strips  of 
thin  metal,  of  suitable  width  and  breadth  for  the  intended 
shatter,  have  their  connecting  ends  bent  round  in  opposite 
directions,  as  shewn  at  fig.  21,  where  two  plates  are  repre«- 
sented  in  section.  The  curve  a,  it  will  be  seen,  is  carried 
round  further  than  that  lettered  6,  and  encloses  an  iron  rod 
or  wire  c,  which  fills  up  the  centre  of  the  joint,  and  removes 
the  liability  of  its  being  injured  by  indentation.  The  portion 
6,  is  formed  to  lock  into  the  curve  a,  as  shewn  by  the  same 
figure ;  and,  in  order  to  unite  them,  the  part  b,  must  be  slid- 
d«i  lengthwise  into  the  part  a ;  when  thev  will  form  a  joint 
that  permits  of  the  shutter  being  wound  upon  a  cylinder. 
To  prevent  them  from  sliding  out  of  place  and  binding,  the 
ends  of  the  wire  are  projected  through  the  ends  of  the  joints, 
and  turned  down  after  the  strips  or  plates  are  united, 
whereby  they  are  held  securely  in  their  place ;  and  to  cover 
the  bent  ends  of  the  wire,  and  add  to  the  strength  of  the 
joint  by  preventing  any  lateral  motion  of  the  plates  on  each 
other,  and  also  to  make  an  even  edge  to  the  shutter,  so  that 
it  shall  slide  smoothly  in  the  window-frame,  the  plates  are 
each  provided  with  two  projecting  pieces  of  metal  or  ears  d, 
which  are  bent  down,  at  right  angles,  over  the  joint,  and 
thereby  keep  the  plates  in  their  place  and  make  a  neat  fiinish. 
The  vertical  edges  of  the  shutter  run  in  grooves  e,  in  the 
window-frame.  It  will  be  perceived  that,  in  addition  to  the 
end  pieces  d,  giving  firmness  to  the  shutter,  they  will  prevent 
the  several  plates  from  catching  as  they  pass  from  the  cylinder 
or  roller  on  which  they  are  wound  into  the  grooves  of  the 
window-frame.  The  shutter  is  attached — in  the  usual  way  of 
metal  shutters — to  the  roller/,  which  is  hung  at  the  cop  of 
the  window-frame  in  suitable  bearings,  and  is  provided  with 
two  pulleys  g,  and  h,  one  on  each  end  thereof.  To  the  pulley 
g,  a  weight  t,  is  attached,  by  means  of  a  cord  k;  which 
weight  acts  as  a  counter-balance  to  the  shutter;  and  around 
the  other  pulley  A,  an  endless  chain  or  cord  /,  passes  down 
tQ  a  pulley  m,  in  the  inside  of  the  window-frame ;  the  axis 
of  which  pulley  passes  through  and  has  a  crank  n,  affixed  to 
it  for  raising  and  lowering  the  shutter.  For  greater  security, 
the  ends  of  the  plates,  forming  the  vertical  edges  of  the  shut-  * 
ter,  may  be  bent  at  right  angles,  and  made  to  tit  into  L-shaped 
grooves,  and  thus  prevent  forcible  ingress  by  springing  the 
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shattera  oat  of  place.    This  mode  may  be  applied,  wiili  ad- 
vantage, to  the  lower  windows  of  buildings. 

The  patentee  claims  the  constructing  of  metal  ahutters  by 
connecting  together  the  plates  or  strips  of  metal  by  jointa, 
formed  as  above  described. — \biTiMtd  Jtme,  1851.] 


To  David  Farber  Bower,  of  Hunskty  in  the  parish  qf 
Leeds,  in  the  county  of  York,  manufcLcturing  chemist,  for 
certain  improvements  in  preparing,  rating  (otherwise 
called  rotting),  and  fermenting  flax,  line,  grasses,  and 
other  fibrous  vegetable  stUfstances, — [Sealed  24th  March, 
1851.] 

This  invention  relates  to  certain  means,  whereby  the  time 
required  for  effecting  the  rating  operation  will  be  considerably 
reduced,  and  the  fibre  of  the  rough  plant  will  be  less  subject 
to  deterioration  than  when  submitted  to  the  ordinary  process. 

It  is  well  known  that,  after  flax  has  been  pulled  and  dried 
in  the  field,  and  the  seeds  removed  therefrom,  it  is  usually 
steeped,  for  some  weeks,  in  water,  in  order  to  dissolve  the 
glutinous  matters  contained  in  the  plant.  The  stalks,  niter 
being  allowed  to  remain  some  weeks  in  the  water,  are  re- 
moved therefrom,  and,  when  dried,  are  subjected  to  the 
scutching  operation,  to  remove  the  woody  matters  from  the 
usefiil  fibre.  The  patentee  has,  however,  found  that  the  ghi* 
tinous  matter,  although  partially  dissolved  by  the  water,  is 
not  removed  from  the  flax ;  but,  when  dried,  a  portion  of  the 
glutinous  matter  still  adheres  to  the  fibre,  and  renders  it  unfit 
for  the  scutching  operation.  According  to  this  part  of  the 
invention,  which  has  reference  to  the  rating  process  now  in 
common  Use,  the  flax  or  other  fibrous  substance  is  steeped  in 
the  ordinary  way,  either  in  cold  or  warm  water: — if  cold 
water  is  used,  the  flax  must  remain  immersed  for  six  days ; 
but  a  much  shorter  time  will  answer  if  warm  water  is  em- 
ployed. The  flax  is  then  removed  from  the  water  and  passed 
between  pressing-rollers,  for  the  purpose  of  expressing  the 
glutinous  matters  from  the  interior  of  the  plant.  After  this, 
it  is  again  steeped  in  cold  or  warm  water  for  a  similar  period, 
and  a  second  time  submitted  to  the  squeezing  operation.  The 
flax  is  then  dried  and  treated  in  the  ordinary  manner ;  and  it 
will  be  found  to  be  much  clearer  of  the  glutinous  matter  than 
if  merely  steeped  for  a  much  longer  time,  and  operated  upon 
in  the  ordinary  way. 

For  the  finer  descriptions  of  flax,  and  when  a  good  colorad 
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fibre  is  required,  the  plant  is  steeped  in  a  solution  of  caustic 
ammonia,  or  the  neutral  salt  of  one  of  the  alkalies.  The 
salts  preferred  to  be  employed  are  chloride  of  sodium  (com* 
mon  salt)  or  sulphate  of  soda.  The  quantity  of  the  alkali  or 
salt  required  to  be  dissolved  in  a  given  portion  of  water  will 
depend  upon  the  temperature  at  which  the  process  is  to  be 
carried  on,  and  the  quality  of  the  water  employed :  in  other 
words,  the  quantity  of  alkali  or  salt  required  will  depend 
upon  whether  the  impurities  contained  in  the  water  consist  of 
the  salts  of  iron^  or  of  lime  or  other  matters.  When  com- 
mon rain-water  is  employed,  one  pound  of  caustic  ammonia, 
or  one  pound  of  any  of  the  neutral  salts,  is  added  to  every 
150  gallons  of  water;  and,  with  this  solution,  the  process 
may  be  carried  on,  at  any  temperature  from  90°  to  120° 
of  Fahrenheit's  thermometer,  and  the  operation  will  be  com- 
pleted in  about  30  hours.  If,  however,  cold  water  is  em- 
ployed, the  quantity  of  the  alkali  or  salt  must  be  somewhat 
increased,  and  the  operation  will  be  completed  in  about  four 
days.  The  mere  admixture  of  the  above-named  chemical  in- 
gredients with  the  water,  in  which  the  plant  is  steeped,  will 
very  much  facilitate  the  rating  process ;  but  if,  in  addition, 
the  fibres,  after  being  submitted  to  the  action  of  the  alkaline 
■  solution  for  a  time,  are  passed  between  rollers  or  are  otherwise 
subjected  to  pressure,  to  express  or  squeeze  out  the  dissolved 
glutinous  matters,  the  process  will  be  still  further  facilitated, 
mad  otherwise  greatly  improved* 

Another  improvement  in  the  preparation  of  this  kind  of 
vegetable  fibre  consists  in  operating  upon  the  plants  or  stalks 
in  an  exhausted  vessel.  In  carrying  out  this  part  of  the  in- 
vention the  fiax  or  other  fibrous  substance  is  pulled  and  dried 
in  the  field,  and  the  seed  removed  in  the  ordinary  manner. 
The  flax  is  then  placed  in  a  cylindrical  or  other  shaped  air- 
tight vessel,  and  the  air  is  exhausted  therefrom  by  means  of 
an  air-pump ;  after  which  a  solution  of  one  of  the  following 
materials  is  let  into  the  exhausted  vessel :  viz.,  caustic  ammo- 
nia, chloride  of  sodium,  sulphate  of  soda,  or  any  neutral  salt 
of  any  of  the  alkalies  of  ammonia,  soda,  or  potash.  These 
materials  are  added  in  or  about  the  proportion  of  one  pound  of 
ammonia  or  one  pound  of  one  of  the  neutral  salts  to  150 
gallons  of  water,  which  should  be  kept  at  a  temperature  of 
from  90°  to  120°  Fahr.  It  is  evident  that,  by  exhausting  the 
vessel  and  drawing  out  the  air  contained  in  the  cellular  tissues 
of  the  plants,  the  latter  will  be  brought  into  a  condition  to  be 
more  easily  and  rapidly  acted  on  by  the  chemical  agents  em- 
ployed. The  alkaline  solution  being  now  let  into  the  exhausted 
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yeaiel,  the  flax  w31  readily  abaorb  it.  In  this  aatarated  state 
it  should  be  allowed  to  remain  for  from  two  to  foar  boors ; 
after  which  the  liquor  should  be  run  off  from  the  vessel,  and 
the  air  again  exhausted  therefrom :  this  will  have  the  effeet 
of  extracting  the  dissolved  glutinous  matters  from  the  interior 
of  the  plant.  After  this  second  exhaustion,  the  fibrous  mate- 
rials are  removed  from  the  vessel  and  laid  up  in  a  heap,  so 
that  they  may  cool  down  gradually ;  after  which  they  should 
be  spread  out  in  a  field  or  drying  shed ;  and  when  dry  they 
will  be  ready  for  the  scutching  operation.  Instead  of  using 
an  alkaline  solution,  hot  water  may  be  let  into  the  air-tight 
vessel,  after  the  air  has  been  exhausted  therefrom,  to  effect 
the  same  object. 

Instead  of  subjecting  to  mechanical  pressure  flax,  or  other 
similar  plants  that  have  been  steeped  in  open  vessels,  as  de- 
scribed under  the  first  part  of  the  invention,  the  patentee 
sometimes  subjects  the  plant,  after  it  has  been  steeped  long 
enough,  to  the  exhausting  operation,  for  the  purpose  of  ex- 
tracting the  glutinous  matters  from  the  interior  of  the  fibre, 
and  removing  the  superfluous  moisture  therefrom. 

The  patentee  claims.  First, — subjecting  flax,  line,  grasses, 
and  other  fibrous  vegetable  substances,  which  have  been  steeped 
in  water  or  other  liquid,  to  mechanical  pressure,  for  the  purpose 
of  expressing  or  squeezing  out  the  dissolved  glutinous  and 
other  matters  contained  in  the  plant.  Secondly, — steeping 
flax,  line,  grasses,  or  other  analogous  vegetable  fibrous  sub- 
stances, in  a  solution  of  ammonia,  of  chloride  of  sodium,  of 
sulphate  of  soda,  or  of  any  other  neutral  salt  of  the  alkalies 
ammonia,  soda,  or  potash.  Thirdly, — ^the  employment  in  the 
preparing  of  flax,  line,  grasses,  and  other  fibrous  vegetable 
substances,  of  the  process  of  exhaustion,  as  before  described, 
to  accelerate  the  detaching  from  the  fibre  the  glutinous  and 
other  matters  contained  therein. — [InroUed  September,  1851.] 


To  Henry  Walkbb  Wood,  of  Briton  Ferry,  near  Neath, 
Glamorganshire,  Gent.,  far  improvements  in  the  maufac- 
ture  of  fuel. — [Sealed  7th  December,  1850.] 

This  invention  relates  to  the  manufacture  of  fuel  by  mixing 
coal  or  coke  with  some  other  substance  or  substances,  such  as 
pitch,  coal-tar,  resin,  or  other  pitchy,  fatty,  or  resinous  sab- 
stances.  The  improvements  consist,  when  coal  is  used,  in 
heating  it  before  adding  the  other  substance  or  substances 
thereto;  and^  when  coke  is  employed,  in  adding  the  other 
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inbstanoe  or  Bubstanoes  to  it  while  it  yet  remains  in  a  hot  state 
after  being  taken  from  the  coke  oven. 

The  following  is  the  mode  of  making  fuel  with  coal  according 
to  this  invention : — The  coal,  in  small  pieces^  is  made  hot^ 
and  put  into  a  mixing  machine^  which  has  a  shaft  with  pro- 
jecting arms,  similar  to  the  common  pug-mill  employed  for 
working  day ;  then  an  addition  is  made  thereto  of  a  suitable 
quantity  of  pitchy,  fatty,  or  resinous  matter,  and  the  shaft  is 
caused  to  revolve ;  and  when  the  whole  is  thoroughly  mixed,  it 
is  pressed  into  blocks  of  the  desired  size.  Fuel  is  prepared  in 
the  same  manner  with  coke,  except  that  it  is  used  hot  as  it 
comes  from  the  coke  ovens, — being  first  passed  between  rollers, 
if  not  sufficiently  small. 

The  patentee  claims,  as  his  invention,  the  making  of  fuel 
with  coal  or  coke,  in  combination  with  some  pitchy,  fatty,  or 
resinous  substance  or  substances  necessary  for  making  a  good 
and  serviceable  fuel,  by  applying  heat  to  such  coal  or  coke 
previously  to  the  admixture  or  combination  thereof  with  such 
other  substance  or  substances.  He  also  claims  the  exclusive 
use  of  this  preparation  or  any  other  preparation  of  a  similar 
character  for  the  purpose  of  preventing  the  decomposition  of 
eoal,  and  of  preserving  coal  by  enclosing  it  in  a  covering  of 
this  mixture,  or  by  covering  it  with  any  other  material  better 
suited  for  the  purpose. — [InroUed  June,  1851.] 


To  William  Stones,  of  Queenhithe,  in  the  City  ^f  London, 
stationer,  for  improvements  in  the  manufacture  of  safety 
paper  for  bankers^  cheques,  bills  of  exchange,  and  other 
like  purposes. — [Sealed  24th  February,  1851.] 

The  object  of  this  invention  is  to  manufacture  a  paper  that 
will  indicate,  by  discoloration  of  its  surface,  when  an  attempt 
has  been  made  to  extract  written  characters  therefrom,  and 
thereby  to  afford  to  bankers,  merchants,  and  others,  protection 
against  forgery,  or  the  tampering  with  cheques,  bills  of  ex- 
change, and  other  important  documents. 

The  invention  consists  in  the  employment  of  iodine  or 
bromine,  together  with  ferrocyanide  or  ferricyanide  of  potas- 
sium and  starch,  either  in  the  manufacture  or  preparation  of 
safety-paper.  For  this  purpose,  iodine  or  bromine  is  used,  in 
any  of  their  ordinary  combinations,  with  bases ;  but  iodine 
being  the  cheaper  material  is  preferred  to  any  compound  of 
bromine.  Of  the  compounds  of  iodine,  the  patentee  employs, 
in  preference^  that  known  as  iodide  of  potassium, — such  sub- 
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stance  being  the  most  readily  attainable  in  the  market,  and  is 
no  degree  affecting  the  color  of  the  paper.  The  mode  of  ap- 
plying this  substance  is  by  mixing  it  with  the  pulp  or  size;  or 
the  paper  maybe  saturated  with  a  solution  of  the  metallic  iodide. 
The  ferrocyanide  or  ferricyanide  of  potassium  is  mixed  with  the 
sise ;  or  it  may  be  applied  subsequently  to  the  sizing,  as  in 
the  case  of  the  metallic  iodide.  The  starch  is  preferred  to  be 
mixed  with  the  pulp  in  the  engine ;  but  it  may,  like  the  other 
chemical  ingredients,  be  used  in  an  after  stage  of  the  process. 
The  proportions  for  these  several  materials,  used  for  ren- 
dering paper  sensitive  to  the  action  of  re-agents^  are  by  no 
means  absolute ;  but,  as  a  guide,  it  may  be  stated,  that  the 
following  have  been  found  to  answer  the  purpose,  viz.,  for  a 
ream  of  post,  weighing  about  18  lbs., — 

1  oz.  iodide  (or  bromide)  of  potassium, 
^  oz.  ferrocyanide  (or  ferricyanide)  of  potasaiam, 
1  lb.  starch. 
On  the  application  to  paper,  prepared 'as  above  set  forth^ 
of  re-agents,  to  dissolve  out  or  absorb  any  ink-markings  there- 
from, the  tendency  will  be  to  break  up  one  of  the  salts  named: 
thus,  on  the  application  of  chlorine  or  mineral  acids,  the  iodine 
will  be  liberated,  and,  combining  with  the  starch,  will  form  an 
insoluble  iodide  of  starch  of  a  dark  color;  and,  fuilher^tbe 
iron,  which  ink  generally  contains,  being  attempted  to  be 
dissolved  by  either  vegetable  or  mineral  acids,  the  ferrocyanide 
of  potassium  will  combine  with  it  in  solution,  and  form  the 
well-known  Prussian  blue  compound,  which  will  beoome  dif- 
fused over  the  adjacent  portion  of  the  paper. 

The  patentee  claims  the  application  and  use  of  iodine  (or 
bromine),  in  its  combined  state,  with  a  base  of  ferrocyanide 
(or  ferricyanide)  of  potassium  and  of  starch,  for  the  purpose 
above  set  forth. — [InroUed  August^  1851.] 


To  William  Tudor  Mabley,  of  Manchester,  in  the  countg 
of  Lancaster,  patent  agent,  for  an  invention  of  certain  im- 
provements in  the  manufacture  of  soap, — being  a  commu- 
nication.— [Sealed  3rd  October,  1850.] 

This  invention  relates  to  the  production  of  rosin-soap  from 
crude  turpentine, — such  soap  being  suitable  for  use  in  com- 
bination with  tallow,  or  other  grease-soap,  or  not^  as  may  be 
desired. 

The  method  of  carrying  the  invention  into  effect,  and  the 
proportions  of  ingredients^  may  be  varied  to  a  considerable 
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txtent ;  bat  the  following^  however,  is  the  eourse  which  the 
iBventor  usually  follows,  in  order  to  effect  the  required  ob- 
ject:— One  thousand  parts  of  crude  turpentine  are  to  be 
melted  by  means  of  steam,  or  other  suitable  application  of 
heat,  and  four  hundred  parts  of  soda-ley,  containing  thirty- 
three  per  cent,  of  pure  dry  soda  added  thereto :  the  vegetable 
acids  constituting  the  rosin  of  the  turpentine  are  thus  neutral- 
iced,  and  soap  is  formed  in  a  liquid  or  melted  state ;  and,  at 
the  same  time,  the  essential  oil  of  the  turpentine  is  set  free. 
In  order  to  extricate  this  essential  oil  from  the  mass,  a  solution 
of  common  salt  is  to  be  added,  the  vessel  containing  the  com- 
pound is  to  be  connected  with  a  condensing  apparatus,  such 
as  is  usually  employed  by  distillers  of  spirits  of  turpentine, 
and  heat  is  to  be  applied  to  the  saponaceous  mixture  by  means 
of  coiled  steam-pipes,  or  otherwise,  so  as  to  raise  the  com- 
pound to  the  boiling  point.  The  steam  that  rises  from  the 
compound  carries  with  it  the  essential  oil  of  turpentine,  and 
becomes  condensed  in  the  condensing  apparatus ;  and,  in  the 
vessel  first  employed,  will  be  left  the  rosin,  perfectly  saponified 
(beiog,  in  fact^  rosin-soap)  and  floating  on  the  solution  of 
salt. 

A  solution  of  common  salt  is  used  in  preference  to  water 
only,  inasmuch  as  it  will  better  buoy  up  the  soap  by  reason 
of  its  greater  specific  gravity,  as  well  as  produce  steam  for  the 
distilling  process ;  but  other  fluids  may  be  used  instead  of  a 
solution  of  salt.  Instead  of  using  the  ley  so  highly  concen- 
trated that  it  contains  thirty-three  per  cent,  of  dry  soda,  it 
may  be  used  in  a  less  c(Hicentrated  state,  for  distilling  the  es- 
sential oil  from  the  crude  turpentine ;  and  in  this  case  the 
aolution  of  salt  may  be  dispensed  with  in  the  process  of  dis- 
tilling. A  favorable  result  may  be  obtained  by  using  a  ley  of 
20^  Beaume,  after  the  following  manner : — With  the  melted 
turpentine  one  half  of  all  the  ley  required  for  saponifying  the 
whole  is  to  be  mixed ;  and  then,  the  distillation  being  com- 
menced, the  remainder  is  to  be  added  gradually  through  a 
suitably-arranged  pipe,  in  the  same  ratio  as  the  water  and 
spirits  distil  over.  Even  a  concentrated  solution  of  soda-ash 
in  water  will  answer  for  distilling  the  turpentine  in  the  same 
manner;  but  in  such  case  great  care  must  be  taken  on  account 
of  the  carbonic  acid  gas  being  discharged  from  the  mass: 
for  every  four  pounds  of  crude  turpentine  one  pound  of  soda- 
ash,  containing  fifty  per  cent,  of  pure  dry  soda,  is  sufficent  for 
saponifying  the  same, — ^whether  the  soda  be  used  in  the 
caustie  or  carbonated  state. 

The  soap  remaining  after  the  distilling  operation  may  be 
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washed  in  a  concentrated  solution  of  common  salt^  in  order  to 
free  it  from  the  coloring  matter  produced  by  the  action  of  the 
alkali  on  the  rosin.  The  distillation  itself  may  be  carried  on 
in  a  copper  stilly  such  as  is  used  by  distillers  of  spirits  of  tur- 
pentine^ or  in  a  wooden  vat,  connected  with  a  suitable  con- 
densing apparatus, — ^the  saponified  mixture  being  heated  by 
steam,  or  other  means :  if  the  former,  it  may  be  used  in  close 
pipes,  or  in  such  as  are  perforated,  so  as  to  admit  the  steam 
into  the  mass.  The  soap,  produced  by  this  improved  method, 
will,  by  itself,  answer  all  ordinary  purposes  of  washing;  bat 
it  may  be  combined  with  tallow  or  grease-soap  in  any  desired 
proportion.  A  good  firm  article,  of  light  color,  may  be  made 
by  combining  one  hundred  parts  of  a  well-made  grease-soap 
with  two  hundred  parts  of  the  rosin-soap.  The  spirit  of  tur- 
pentine, obtained  by  the  distillation  of  the  crude  turpentine, 
which  has  been  neutralised  with  an  alkali,  differs  somewhat 
from  that  obtained  in  the  ordinary  way,— being  free  from 
rosin,  it  is  more  easily  soluble  in  absolute  alcohol,  and  bums 
with  a  brilliant  light,  leaving  no  residuum.  Although  certain 
proportions  of  the  ingredients  have  been  mentioned,  and  par-* 
ticular  apparatus  referred  to,  yet  the  same  may  be  varied  to  a 
considerable  extent,  without  departing  from  the  principle  of 
the  invention. 

The  claims  made  by  the  patentee  are,  Firstly, — the  making 
of  rosin-soap  from  crude  turpentine,  without  the  use  of  tallow, 
fat,  or  other  grease.  Secondly, — the  distillation  of  the  es- 
sential oil  of  turpentine,  substantially  as  above  described,  to 
form  soap. —  [InroUed  April,  1851.] 


To  John  Swindells,  of  the  firm  of  Smndells  and  WiUiama, 
of  Manchester,  and  Ince,  near  Wigan,  manufacturing  che» 
misty  for  certain  improvements  in  obtaining  products  from 
ores  and  other  matters  containing  metals;  and  in  thepre* 
paration  and  application  of  several  swh  products  for  the 
purpose  of  bleaching,  printing,  dyeing,  and  color-makii^. — 
[Sealed  14th  November,  1850.] 

This  invention  consists,  first,  in  certain  methods  of  obtaining 
metals  and  other  porducts  from  ores  containing  copper  and 
silver,  or  copper  only,  from  ores  containing  zinc,  and  from 
ores  containing  chromium ;  and  secondly,  in  applying  part  of 
these  products  to  the  purposes  of  printing,  dyeing,  and  pro* 
ducing  color,  and  also  bleaching  or  discharging  color. 


Swmdells  and  WiUiams^^for  Impts.  in  Treating  Ores,  ^c.  843 

The  following  is  the  method  of  treating  ores  containing 
copper  and  silver,  or  copper  only : — ^After  the  whole  or  nearly 
the  whole  of  the  sulphar  has  been  extracted  by  roasting  or 
other  suitable  means  (redacing  the  ores  to  oxides),  the  pre- 
pared ore  is  pat  into  water-tight  tanks,  and  a  weak  solution 
of  ammonia  is  pumped  thereon,  until  the  ore  is  completely 
saturated:  the  strength  of  the  solution  is  preferred  to  be 
aboat  0.980.  The  solution  is  allowed  to  remain  on  the  ore 
for  a  period  varying  from  twelve  to  twenty-four  hours,  ac- 
cording to  circumstances ;  and  when  it  is  drawn  off,  the  am- 
monia will  be  found  to  be  saturated  with  oxide  of  copper,  and, 
if  silver  be  present,  with  oxide  of  silver  also.  The  silver  and 
copper  may  then  be  separated  by  any  of  the  usual  methods ; 
but  it  is  preferred  to  precipitate  the  silver  by  hydrochloric 
acid,  or  salts  containing  it,  and  afterwards  to  separate  the 
copper  by  hydrosulphuric  acid,  or  salts  containing  that  acid. 

To  extract  zinc  from  the  native  sulphuret  of  that  metal,  the 
ore  is  mixed  with  about  its  own  weight  of  common  salt,  or 
muriate  of  potash,  or  the  muriate  of  any  of  the  earths  (com- 
mon salt,  however,  being  preferred),  and  calcined  in  an  oxi- 
dizing flame,  by  a  slow  protracted  heat,  until  the  sulphur  is 
eonverted  into  sulphuric  acid.  Then  the  products  of  the  ope* 
ration  are  separated  by  dissolving  in  water  the  soluble  pro- 
ducts, which  will  consist  of  sulphate  of  soda,  muriate  of  zinc, 
and  muriate  of  iron ;  these  are  separated  by  first  obtaining 
Uie  sulphate  of  soda,  and  then  precipitating  the  oxides  of  zinc 
and  iron  by  lime,  or  any  other  alkaline  earth  or  substance ; 
and  the  oxide  of  zinc  is  afterwards  smelted  in  the  ordinary 
manner. 

Ores  containing  chromium  are  treated  in  the  following 
way : — ^The  ore  is  first  pulverized,  and  mixed  with  its  own 
weight  of  common  salt,  or  muriate  of  potash,  or  hydrate  of 
lime.  Then,  if  it  is  desired  to  obtain  a  product  containing 
soda  as  the  alkali,  the  mixture  of  ore  and  common  salt  is  sub- 
jected, in  a  reverberatory  furnace,  to  a  full  red  heat,  or  even 
to  a  white  heat;  at  the  same  time  a  jet  of  steam  at  a  very 
elevated  temperature  is  applied;  and  the  mixture  is  stirred 
every  ten  or  fifteen  minutes,  until  the  required  efiect  is  pro- 
duced :  which  will  be  ascertained  by  taking  a  small  quantity 
of  the  mixture  from  the  {amace  and  testing  it.  When  the 
process  is  finished,  the  product  will  be  chromate  of  soda, — 
the  hydrochloric  acid  having  carried  away  the  whole  or  nearly 
the  whole  of  the  iron  in  the  shape  of  sesquichloride  of  iron ; 
and  the  product  withdrawn  from  the  furnace  is  treated  as 
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usual  in  the  manufacture  of  chromic  or  bichromic  salts.  He 
mixtures  of  ore  with  muriate  of  potash  and  of  ore  with  hydrate 
of  lime  are  also  treated  in  the  manner  jast  described.  From 
the  mixture  of  ore  and  common  salt^  pure  bichromate  of  soda 
is  manufactured,  and,  by  the  addition  of  hydrochloric  acid, 
chlorochromate  of  soda  is  produced.  From  the  lime  mixture, 
chromate  of  lime  is  manufactured,  or,  by  the  addition  of  soda 
or  potash,  a  compound  salt  of  soda  or  potash  and  lime« 

The  patentee  claims,  first, — the  extraction  of  copper  and 
silver  from  their  ores  by  the  use  of  a  solution  of  ammonia  or 
salts  containing  ammonia.  Secondly, — the  improved  method 
of  extracting  zinc  from  the  native  sulphuret  of  sine  by  the 
process  of  roasting  the  ores  with  common  salt,  or  any  other 
article  or  substance  containing  muriatic  acid.  Thirdly, — the 
process  of  forming  chromic  salts  by  operating  on  the  ores 
mixed  with  muriatic  salts  subjected  to  the  action  of  steam. 
Fourthly, — the  use  or  application  of  pure  bichromate  of  soda 
(instead  of  the  bichromate  of  potash  nitherto  in  use)  for  the 
purpose  of  producing  color,  or  raising  vegetable  or  metaffic 
colors,  or  discharging  colors,  when  so  applied  for  that  purpose* 
Fifthly, — the  use  or  application  of  chlorochromate  o(  soda, 
potash,  or  lime  (as  new  compounds  not  before  used)  in  pro* 
ducing  color,  and  also  in  bleaching  or  discharging  color* 
Sixthly, — ^the  compound  salt  of  chromate  of  soda  and  lime,  or 
chromate  of  potash  and  lime,  for  the  uses  aforesaid, — being  a 
more  economical  and  useful  salt  for  producing  orange  colors 
than  those  heretofore  in  use. — [InroUed  May,  1851.] 


To  William  Onions,  of  Southwark,  in  the  county  of  Surrey, 
enffineer,  for  certain  improvements  in  the  manufacture  of 
«/crf.— [Sealed  7th  February,  1851.] 

This  invention  consists  in  a  mode  of  manufacturing  cast-steel 
by  melting  certain  matters  together  and  annealing  the  product. 
The  patentee  takes  two  parts,  by  weight,  of  haematite  ore 
(that  is,  iron  ore  of  the  character  known  as  Cumberland  ore), 
reduced  to  a  state  of  coarse  powder  by  grinding  or  beating, 
and  puts  the  same  into  a  crucible;  he  then  adds  thereto  four 
parts,  by  weight,  of  steel,  made  in  the  ordinary  way,  and 
ninety-four  parts  of  iron,  broken  into  small  pieces, — ^the  iron 
used  being  that  made  from  Cumberland  ore,  or  other  iron 
which  can  be  rendered  malleable  by  annealing ;  and  he  melts 
these  materials  together.  Instead  of  first  running  the  metal 
into  ingots  or  bars,  and  then  re-melting  it,  he  castf  it  at  <mce. 
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in  sand-moiilds,  into  the  articles  required  to  be  formed  of 
cast-steel.  These  castings  are  rendered  malleable  by  the  pro- 
cess of  annealing,  and  may  be  tempered  in  the  same  way  as 
articles  made  of  ordinary  steel.  The  annealing  process  em- 
ployed is  that  by  which  castings  of  iron^  made  from  Camber- 
land  and  like  ores,  are  rendered  malleable.  The  articles  are 
put  into  pots  or  boxes  with  pulverized  Cumberland  ore^  or 
other  matter  usually  employed,  and  subjected  to  heat,  in  an 
annealing  oven,  for  a  time  dependent  upon  the  thickness  or 
aobstance  of  the  articles  under  treatment.  The  articles  which 
are  annealed  at  the  same  time  should,  therefore,  be  as  nearly 
as  possible  of  the  same  thickness ;  and  the  heat  should  not 
be  permitted  to  Increase  rapidly,  nor  to  attain  too  high  a  tem- 
perature. The  time  required  for  the  annealing  process  will 
be  ascertained  by  practice.  To  anneal  articles  about  an  inch 
square  (supposing  the  metal  to  be  in  bars  of  that  thickness), 
they  should  be  kept  at  a  red  heat  for  120  hours ;  the  time 
oecupied  in  raising  them  to  that  heat  should  be  24  hours; 
and,  after  they  have  been  kept  at  a  red  heat  for  120  hours, 
they  should  be  allowed  to  cool  down  very  gradually, — say  in 
not  less  than  24  hours.  The  articles,  thus  annealed,  may  be 
turned  or  otherwise  reduced  to  the  desired  shape  by  the  ordi- 
nary tools,  and  may  be  tempered  in  the  same  manner  as 
articles  made  of  common  cast-steel. 

The  patentee  does  not  confine  himself  to  the  above  details ; 
but  he  claims  the  mode  of  manufacturing  cast-steel  by  melt- 
ing matters  together  and  annealing  the  products,  as  above 
described. — [Inrolled  August j  185 1 .} 


INSTITUTION    OF    MECHANICAL    ENGINEERS, 

BIRMINGHAM. 

The  following  paper,  by  Mr.  Paul  R.  Hodge,  of  London,  was 
read. 

On  the  progress  o/ improvements  in  locks  in  the  United  States 

of  America. 

The  present  communication  is  intended  to  shew  the  insecurity 
of  English  locks  generally,  and  to  bring  under  the  notice  of  the 
Institution  the  ingenious  lock  of  Mr.  Newell,  of  New  York. 

It  was  conceded,  about  twelve  years  since,  in  the  United  States, 
by  all  locksmiths,  that  a  lock  having  a  series  of  tumblers  or  slides, 
such  as  was  used  at  that  time  in  Europe,  and  more  particularly 
those  of  Barron  and  Chubb,  was  secure  against  all  known  means 
of  picking,  or  of  forming  a  false  key  by  any  knowledge  that 
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could  be  obUined  tbfongh  the  key-hole..  The  only  point  tli«t' 
seemed  desirable  was,  to  make  it  secure  against  the  maker,  or 
any  party  who  might  have  had  possession  of  the  key,  and  from  it 
taken  an  impression.  The  first  step,  therefore,  was  to  constmct 
the  lock  so  that  the  party  using  it  could  change  its  form  at 
pleasure. 

The  most  successful  locksmith,  for  a  time,  was  a  Mr.  Andrews, 
of  Perth  Amboy,  in  the  State  of  New  York.  He  constructed  a  lock 
similar  to  that  made  by  Mr.  Chubb,  having  a  smes  of  tumblers 
and  a  detector ;  but,  before  placing  the  lock  on  the  door,  the  pur- 
chaser could  arrange  the  tumblers  in  any  way,  so  that  the  combi- 
nation suited  his  conyenience ;  and  the  key,  being  made  with  a 
series  of  moveable  bits,  was  arranged  in  a  corresponding  combi- 
nation with  the  tumblers. 

In  order  to  make  a  change  in  the  lock  without  taking  it  from 
the  door,  each  tumbler  was  so  constructed  that  in  locking  the  lock 
the  tumbler  could  be  raised,  or  drawn  out  with  the  bolt.  A  series 
of  rings  was  furnished  with  the  key,  corresponding  with  the  thick- 
ness of  the  moveable  bits  of  the  key ;  and  any  one,  or  as  many 
more  of  the  bits,  could  be  removed  from  the  key,  and  rings  sub- 
stituted. These  bits  being  removed,  and  the  rings  taking  &cir 
place,  the  corresponding  tumblers  would  not  be  rused  by  tlie 
turning  of  the  key,  and  consequently  would  be  drawn  out  with 
the  bolt  (becoming,  in  fact,  a  portion  of  the  bolt  itself),  lliere- 
fore,  when  a  bit  was  removed  and  a  ring  substituted,  so  much  of 
the  security  of  the  lock  was  lost  as  depended  on  the  tumbler  that 
was  not  raised :  consequently,  a  lock  having  twelve  tumblers,  on  be- 
ing locked  with  a  key  with  alternate  bits  and  rings,  would  evidently 
become  a  six  tumbler  lock ;  but  should  a  tumbler  that  was  drawn 
out  with  the  bolt  be  raised  in  the  attempt  to  pick  or  unlock  it, 
or  should  any  one  of  the  acting  tumblers  be  raised  too  high,  the 
detector  would  be  thrown,  and  prevent  the  withdrawing  or  un- 
locking of  the  bolt.  This  lock  was  in  great  repute  in  the  United 
States,  and  was  placed  on  the  doors  of  nearly  all  the  principal 
blinking  establishments  of  the  country :  a  lai^  reward  was  offered 
by  its  maker  to  any  one  who  could  pick  it ;  and  from  its  great 
repute  it  consequently -called  out  many  rivals. 

Mr.  Newell,  of  the  firm  of  Newell  and  Day,  of  Broadway,  New 
York,  was  the  most  successful  competitor,  by  constructing  what 
he  termed  his  permutating  lock,  which  was  composed  of  a  series 
of  first  and  secondary  tumblers, — ^the  secondary  series  being  opera- 
ted upon  by  the  first  series. 

Through  the  secondary  series  there  was  passed  a  screw,  termed 
a  clamp  screw,  having  a  clamp  overlapping  the  tumblers  on  the 
inside  of  the  lock ; — each  tumbler  in  the  series  having  an  elongated 
slot  to  allow  the  screw  to  pass  through.  On  the  back  side  of  the  lock 
was  a  small  round  key-hole,  in  which  the  head  of  the  screw  rested, 
forming  as  it  were  a  receptacle  for  a  small  secondary  key ;  so  that 
when  the  large  key  gave  the  necessary  form  to  the  tumblers^  the 
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liarty  took  the  small  key  and  operated  on  the  chunp  f  crew»  damp- 
ing and  holding  together  the  secondary  aeries,  and  retaining  them 
in  the  relatiTe  heights  or  distances  imparted  to  them  by  the  large 
key.  The  door  was  then  closed,  and  the  bolt  projected ;  and  the 
first  series  of  tumblers  fell  again  to  their  original  position. 

The  objection  to  this  mode  of  constructing  a  lock  was,  that  it 
required  fiie  insertion  of  the  small  secondary  key ;  and  ^ould  the 
party  neglect  to  release  the  damp  screw  every  time  he  unlocked 
the  lock,  the  first  series  of  tumblers  would  be  held  up  by  the  se^ 
oondary  series.  Consequently,  an  exact  impression  of  the  lengths 
of  the  several  bits  of  the  key  could  be  obtained  through  the  key- 
hole while  the  lock  was  unlocked. 

Another  and  a  more  convenient  method  was  derised  by  Mr* 
NewelL  On  each  of  the  secondary  tumblers  he  made  a  series  of 
notches,  oorresponding  in  distance  with  the  difiierence  in  the  lengths 
of  the  several  bits  of  the  key ; — on  turning  the  key  each  bit  raises 
its  plate  or  tumbler,  so  that  some  one  of  the  notches  presents  itself 
in  front  of  a  tooth  on  a  lever  pendent  ^m  the  bolt.  When  the 
bolt  is  projected,  the  secondary  series  are  held  in  their  position  by 
the  tooth  of  this  lever,  whereby  the  necessity  for  the  secondary 
key  is  avoided.  In  unlodcing  the  lock,  the  tumblers  are  released 
from  the  tooth  and  fall  to  thdr  original  position,  and  the  lock 
again  becomes  a  blank. 

It  will  be  seen  that  there  was  no  improvement  in  the  actual 
safety  of  the  lock  against  picking, — the  only  object  being  to  make 
a  lock  that  could  be  changed  by  the  party  using  it  in  the  most 
efiectoal  manner. 

These  improvements  were  all  made  prior  to  the  year  1841;  so 
that  ten  years  ago  many  very  valuable  additions  had  been  made  to 
the  detector  and  tumbler  lock. 

In  the  course  of  Mr.  Newell's  studies,  he  conceived  that  the 
lode  of  his  competitor,  Mr.  Andrews,  might  be  picked ;  and  the 
result  was  the  picking  of  it  by  a  very  simple  instrument,  which 
was  exhibited  to  the  meeting. 

Mr.  Newell  immediately  afterwards  picked  his  own  with  an 
instrument  of  a  similar  construction ;  so  that,  in  investigating  the 
prindple  by  which  he  could  pick  the  lock  of  his  rival,  he  dis* 
covered  also  means  by  which  he  picked  his  own ;  and  his  candour 
in  this  affiur  was  certamly  greatly  to  his  credit,  in  making  it  known 
at  once,  and  not  concealing  that  his  lock,  as  well  as  all  others 
based  on  the  tumbler  principle,  was  insecure. 

The  question  then  was,  with  him  and  other  makers  of  locks,  in 
what  way  should  they  make  a  secure  lock  ?  The  first  step  taken 
was  to  add  a  series  of  compUcated  wards  to  the  lock ;  but  it  will 
be  readily  seen  that  what  can  be  reached  with  a  key  could  be 
reached  by  some  other  instrument ;  and  although  it  required  an 
instrument  of  a  different  form,  yet  the  operation  was  just  as  cer- 
tain  and  fatal  to  the  security  of  the  lock. 

The  next  step  taken,  and  one  which  was  considered  effectual, 
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for  a  time,  was  the  notching  of  the  abutting  parts  of  the  first  and 
secondary  series  of  tamblers,  or  of  the  stump  face  and  the  ends  of 
the  tumblers.  So  that  if  a  pressure  was  put  upon  the  bolt,  the 
tumblers  could  not  be  snccesively  raised  b  v  Uie  picking  instrument, 
being  held  fast  by  these  ''false  notches.  This  lode  baffled  the 
skill  of  all  the  country  for  a  time,  and  was  considered  perfectly 
safe,  until  an  ingenious  engineer*  of  the  name  of  Pettis,  informea 
Messrs.  Newell  and  Day  ^t  he  believed  it  was  possible  to  pick 
their  lock.  They  immediately  put  him  to  the  test,  and  had  the 
salisfiiction  of  losing  100  guineas,  which  they  promised  him  if 
Buccessfhl,  as  well  as  their  reputation  as  locksmiths. 

The  lock  in  question  is  now  in  the  United  States  department 
of  the  Great  Exhibition,  and  can  be  examined  by  any  person ;  its 
workmanship  is  beautiful,  and  it  contains  all  the  points  of  security 
hitherto  known  and  used  in  tumbler  locks ;  it  has  sixteen  tum- 
blers, a  detector,  and  false  notches ;  yet  Mr.  Pettis  overcame  all 
these  obstructions,  and  picked  it  fairly.  What  was  then  to  be 
done?  The  alarm  can  be  readily  conceived  of  every  banker, 
merchant,  or  broker,  who  supposed  that  they  had  a  sure  protec* 
tion  in  that  lock.  The  conclusion  arrived  at  by  Mr.  Newell  was, 
that  security  could  only  be  obtained  by  constructing  a  lock  so 
that  the  obstructions  to  the  withdrawing  of  the  bolt  could  not  be 
ascertained  through  the  key-hole. 

Upon  this  principle,  and  with  this  object  in  view,  the  Paraatoptic 
lock  was  invented  by  Mr.  Newell,  retaining  all  that  was  deemed 
good  in  the  locks  previously  made,  and  at  the  same  time  guarding 
asainst  all  the  defects  proved  by  actual  experiment.  A  specim^A 
of  this  lock  was  exhibited  to  the  meeting. 

There  are  several  features  in  the  construction  of  this  lock  de- 
serving of  particular  attention.  The  most  novel  feature  is, 
that  the  lock  changes  itself  to  the  key ; — ^in  whatever  form  the 
moveable  bits  on  the  key  are  changed,  the  lock  answers  to  that 
form,  without  moving  any  part  of  it  from  the  door. 

The  party  purchasing  Uie  lock  can  change  it  to  suit  his  con- 
venience. If  a  6-tumbler  lock,  720  times;  if  7  tumblers,  5,040; 
if  8,  40,320;  if  9,  362,880;  if  10,  3,628,800,  and  if  12, 
479,001,600.  Therefore,  it  will  be  perceived  that,  by  changing 
the  numerical  position  of  the  bits  in  the  key,  the  lock  can  be 
altered,  or  in  fact  alters  itself,  to  any  number  of  new  locks,  equal 
to  the  permutation  of  the  number  of  bits  on  the  key.  Two  extra 
bits  are  supplied  with  each  key,  which  add  very  greatly  to  the 
number  of  changes.  As  the  key  turns  round,  each  bit  raises  its 
tumbler  to  a  point  corresponding  with  its  length,  imparting  to  the 
first  and  secondary  series  the  exact  form  of  the  key.  The  secon- 
dary series  of  tumblers  being  carried  out  with  the  bolt,  and  the 
tooth  on  the  lever  or  dog  being  pressed  into  the  several  notches  on  the 
front  face  of  the  secondary  series,  holds  them  in  the  position  given 
them  by  the  key,  while  all  the  other  portions  of  the  lock  fall  again 
to  their  original  position. 
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Should  a  pressure  be  pnt  oh  the  bolt  to  aBcertain  the  obstrnctioiiy 
it  will  be  readOy  seen  that  it  will  be  brought  to  bear  on  the  third 
or  intermediate  tumblers.  To  prevent  the  possibility  of  reaching 
these,  there  is  a  wall  of  metal  fixed  across  the  lock,  which  confines 
the  operator  wholly  to  the  key-chamber.  By  detaching  the  portion 
of  the  tombler  that  takes  the  pressure  given  to  the  bolt  from  the 
parts  that  can  be  reached  through  the  key-hole,  leaving  that  por- 
tion always  at  liberty,  the  possibility  of  ascertaining  what  is  wrong 
is  cat  off;  so  that  instead,  as  in  the  former  lock^  of  having  only  a 
first  and  secondary  series,  Mr.  Newell  here  introduced  a  third  or 
intermediate  series ;  thereby  throwing  the  whole  security  of  the 
lock  into  a  chamber  beyond  the  wall  of  metal,  which  is  wholly  in- 
accessible, and  forming  as  it  were  another  lock  without  a  key-nole. 
These  are  the  principle  features  of  security  in  Mr.  NeweU's  Pa* 
fmntoptic  lock. 

There  in  another  source  of  insecurity  that  has  still  to  be  pro- 
tided  against.  When  the  first  tumblers  can  be  seen  through  the 
key-hole,  if  the  under  side  of  them  is  smoked,  by  introducing  any 
flame,  the  key  will  leave  a  distinct  mark  upon  each  tumbler  the 
next  time  it  is  used,  shewing  where  it  b^an  to  touch  each  tum- 
bler in  lifting  it.  This  can  be  seen  by  inserting  a  small  hinged 
miiTor  into  the  lock  through  the  key-hole,  and  the  exact  length 
of  each  bit  of  the  key  measured,  from  the  centre-pin  to  the  point 
where  it  touched  the  particular  tumbler,  from  which  a  correct 
copy  of  the  key  can  be  made.  (An  electric  light  from  a  small 
portable  battery  has  been  employed  for  this  purpose,  to  illumine 
the  interior  of  the  lock.) 

The  possibility  of  seeing  the  tumblers  is  entirely  prevented  by 
surrounding  the  inside  of  the  key-hole  with  the  ring  or  revolving 
curtain  ;  and  when  this  curtain  is  turned,  to  bring  the  opening 
oppo^te  the  tumblers,  the  key-hole  is  shut  on  the  outside  by  the 
detector  tumbler,  which  tumbler  would  also  detect  all  attempts  at 
mutilating  the  interior  parts  of  the  lock. 

Should  the  lock  be  charged  with  gunpowder,  through  the  key- 
hole, for  the  purpose  of  blowing  it  from  the  door,  the  plug  in  the 
back  of  the  key-chamber  yields  to  the  force,  leaving  the  lock  un- 
injured ;  whilst  the  curtain  protects  the  interior  of  the  lock  from 
ikijury ;  thereby  effectually  preventing  all  known  means  of  opening 
or  forcing  the  lock. 


Mr.  Chubb  said  he  considered  that  he  had  been  treated  with 
unfairness  in  the  trial  that  had  been  made  of  his  lock,  and  com- 
plained of  the  manner  in  which  the  lock  that  had  been  picked 
was  procured  from  him. 

The  Chairman  remarked,  that  the  object  of  the  discussion  was 
to  ascertain  the  relative  merits  of  the  American  lock  described  in 
the  paper  that  was  before  the  meeting,  and  the  discussion  should 
be  confined  to  the  mechanical  part  of  the  question. 

Mr.  Chubb  wished  to  explain  that  the  lock  and  keys  which 
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Mr.  Hobbi  (Mr.  Newell's  agent)  had  picked,  were  purdiafled  bj 
Mr.  Hobbfi,  and  remained  seven  days  in  hia  poBseaaion  before  die 
trial  took  place ;  and  any  lock  might,  in  a  few  hours,  be  made 
safe  to  be  picked.  He  wished  to  shew  that  it  had  not  been  done 
in  a  fair  way.  He  had  given  in  the  Ti$ne9  newspaper  a  pabhc 
challenge  to  Mr.  Hobbs  to  come  and  pick  one  of  his  locks,  which 
he  had  put  upon  a  door  for  the  purpose,  but  that  had  been  de- 
clined. He  denied  emphatically  that  any  one  could  pick,  within 
any  reasonable  time,  one  of  his  locks  which  had  not  been  tam- 
pered with. 

Mr.  Chubb  then  produced  two  locks,  which  he  said  were  of 
his  ordinary  make,  and  offered  that  they  should  be  examined  by 
the  Chairman  and  Mr.  Scott  Russell,  to  ascertain  that  there  was 
no  unfairness  about  them,  and  then  put  upon  a  door,  and  that 
Mr.  Hobbs  might  come  one  day  to  take  the  impression  of  the 
key-hole,  and  then  come  five  hours  any  day  during  the  week,  and 
pick  the  locks  if  he  could. 

Mr.  Scott  Russell  said  he  thought  that  was  the  definite  point 
to  be  arrived  at.  He  had  not  been  acouainted  with  the  Americsn 
lock  before,  and  was  much  struck  with  its  ingenuity  and  perfec- 
tion.  He  certainly  considered  it  to  be  unpickable,  and  had  a  fear 
that  Mr.  Chubb*s  lock  was  pickable,  and  he  was  glad  to  hear  of 
the  present  offer.  If  Mr.  Chubb  liked  to  put  those  locks  on  the 
table,  with  the  challenge  to  pick  them,  ana  they  were  not  picked, 
it  would  be  a  practical  iUustration  of  Uie  excellence  of  the  locks. 
He  suggested  that  it  would  be  most  eligible  for  the  Council  of 
the  Institution  to  appoint  a  committee  of  two  or  three  quahfied 
persons  to  act  as  aroitrators  in  the  trial. 

The  Chairman  remarked  that  the  object  of  the  paper  read  at 
the  meeting,  was  to  ascertain  the  relative  merits  of  the  different 
kinds  of  locks ;  but  it  was  not  advisable  that  the  Institution 
should  do  more  in  this  matter  than  afford  an  opportunity  for  a 
fair  and  open  discussion,  and  also  for  recording  the  facts  of  any 
experimental  trial  of  the  different  locks.  The  discussion  had 
now  brought  them  to  the  point  of  Mr.  Chubb  bringing  forward 
his  lock,  and  offering  to  the  American  lock-maker  an  opportunity 
to  try  and  pick  it. 

Mr.  Scott  Russell  suggested  that  it  would  be  most  satiafkctory 
for  two  or  three  mechanical  men  to  be  appointed  a  committee^  to 
settle  what  should  be  the  terms  of  the  tnid,  which  should  be  fair 
to  both  parties,  as  a  test  of  the  respective  locks.  That  would  be 
an  experimentum  cruciSt  to  bring  the  question  to  a  settlement. 

Mr.  Hobbs  begged  to  explain  that  he  had  not  come  over  to 
this  country  for  the  purpose  of  picking  locks,  but  to  dispose  of 
his  own  lock.  He  was  a  lock  manufacturer ;  and  in  the  course 
of  explaining  the  merits  of  his  own  lock,  it  was  necessary  to  shew 
that  the  locks  of  other  makers  were  insecure.  He  did  not  refer 
to  Mr.  Chubb's  lock  in  particular,  but  to  the  general  principles 
of  tumbler  locks  in  this  country,  which  he  maintained  were  in* 
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tfeenre  and  coald  be  picked ;  and  in  bis  own  lock  the  inBectirity 
that  he  alleged  in  other  locks  was  guarded  against.  The  challenge 
veapecting  his  own  lock  was,  that  a  party  might  take  any  com- 
madal  lock,  examine  it  as  much  as  he  pleased,  without  limit  of 
thiie»  and  take  the  lock  to  pieces  and  put  it  together  again^  in 
the  presence  of  competent  persons ;  the  lock  to  be  then  locked 
in  their  presence,  and  if  the  party  could  pick  it  in  any  time  and 
after  any  number  of  trials,  a  prize  of  ^1,000  would  be  given. 
With  regard  to  the  mode  of  picking  the  regular  tumbler  locks,  it 
was  a  plain  mechanical  operation  with  the  instrument  that  had 
been  described. 

Mr.  Chubb  requested  that  the  terms  of  his  challenge  might  be 
taken  down  by  the  secretary,  who  replied  that  he  had  done  so. 

A  member  wished  to  ask  whether  Mr.  Hobbs  did  not  pick  one 
of  Mr.  Ghubb's  locks,  at  the  Exhibition,  in  seyenteen  minutes  ? 

Mr.  Hensman  replied  that  Mr.  Hobbs  had  done  so,  and  the 
lock,  he  beUered,  was  the  same  as  the  one  laid  before  the  roeet^ 
ing.  He  examined  the  lock,  and  believed  it  had  not  been  tam- 
pered with  in  any  way;  he  then  locked  it,  and  in  seventeen 
minutea  Mr.  Hobbs  picked  it  fairly  in  his  presence,  with  the  de- 
scription of  tool  that  had  been  shewn  to  the  meeting.  He  thought 
that  Mr.  Chubb  should  examine  the  lock,  to  see  that  it  had  not 
been  tampered  with ;  he  understood  that  the  lock  had  been  pur- 
chased by  Mr.  Hobbs  for  the  purpose,  at  Mr.  ChubVs  shop. 

Mr.  Appold  remarked  that  he  was  also  present  at  the  trial, 
and  he  confirmed  Mr.  Hensman's  statement.  The  number  of  the 
lock  was  142,352. 

The  Chairman  said  that  the  further  consideration  of  the  subject 
had  better  be  left  to  a  committee  appointed  by  the  parties  them- 
selves,  independent  of  the  Institution,  to  avoid  involving  the  In- 
stitution in  any  contest  of  mechanical  skill ;  the  members  of  the 
Council  would  be  glad  to  assist,  and  he  hoped  the  facts  of  the  ex- 
periments would  be  laid  before  a  future  meeting. 

[Since  the  date  of  this  discussion,  Mr.  Hobbs  has  given  a  fur- 
ther proof  of  his  skill  by  picking  a  specimen  lock  of  Messrs. 
Bramah,  on  the  security  of  which  that  firm  had  staked  200 
guineas.] 

Thb  General  Meeting  of  the  Members  was  held  at  the  House  of 
the  Institution,  Newall-street,  Birmingham,  30th  July,  1851,— 
Mr.  J.  E.  McCoNNELL,  Vice-President,  in  the  Chair. 

The  following  paper,  by  Mr.  Henry  H.  Henson,  of  London, 
was  then  read : — 

On  improvements  in  the  construction  of  railway  waggons. 

The  object  of  this  paper  is  to  shew  the  progress  of  construction 
in  railway  waggons, — explaining  the  gradual  changes  enforced  by 
circumstances  and  experience. 

VOL.  zxxix.  2  Y 
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The  original  form  of  goods  waggon  generally  enployed  m 
lailwaya,  from  the  opening  of  the  Liverpool  and  Mancheater  line, 
in  1829*  and  for  many  years  afterwarda,  was  nothing  more  than 
a  platform  upon  wheels,  about  10  feet  long,  with  sides  vMying 
from  4  to  10  inches  in  height  above  the  floor.  Indeed  many  of 
them  are  still  employed,  and  for  certain  portions  of  the  traffic^ 
snch  as  minerals,  casks,  stone  blocks,  iron  pipes,  and  sundries, 
they  are  as  weU  adapted,  as  they  are  unfit,  unprofitable,  and 
dangerous,  if  employed  in  the  conveyance  of  merchandise  gene- 
rally. The  load  per  waggon  was  about  2  tons ; — ^the  weight  of 
the  waggon  from  about  2^  to  Z\  tons. 

The  unfitness  of  the  low  open  waggon  was  very  eariy  perceived, 
and  the  improvement  required  faintly  foreshadowed  by  the  addi- 
tion of  portable  sides  and  ends,  which  were  merely  open  crib-rails, 
dropped  in  staples  at  the  sides  and  ends  of  the  waggon,  and 
secured  at  the  comers  bv  hooks  and  eyes.  To  this  slight  im- 
provement was  soon  added  the  worst  evil  of  all, — the  infisammable 
and  expensive  tarpauling :  the  use  of  which  has  involved  socfa  costly 
contingencies.  The  most  striking  defect,  common  to  the  open 
waggons,  is  the  facility  with  which  large  bales  fall  from  the  trucks 
upon  the  line.  In  shunting  and  starting  the  train,  it  ia  detfly- 
impoBsible  that  the  goods  can  keep  their  position  on  the  floor  of 
the  wagepn  without  the  protection  of  sides  and  ends.  The  crib- 
rails  a^  tarpaulings  are  not  only  very  costly,  oonsidering  they 
fail  to  answer  the  purposes  of  safety  and  protection,  but  their 
use  has  entailed  great  danger  and  expense.  Serious  accidents 
have  happened  from  the  negligent  way  in  which  the  portable 
aides  and  ends  are  suffered  to  lie  about  the  railway ;  and  the  fall- 
ing of  the  same  from  the  waggons  is  an  occurrence  which  has 
been  attended  with  serious  derangement  of  the  traffic.  Trouble 
and  expense  are  also  constantly  recurring  from  the  great  labor 
of  taking  down  and  refixing  the  crib-rails  to  the  wagons ;  and 
if  it  be  said  they  are  not  always  removed,  then  the  trouble. of 
loading  and  unloading  must  be  greatly  increased.  Neither  can 
the  important  item  of  repairs  be  said  to  be  moderate,  if  considered, 
as  it  should  be,  in  relation  to  imperfect  service  and  maintenance 
of  crib-rails  and  tarpaulings ; — ^to  which  may  be  added  claims  for 
damage  done  to  the  goods  carried  by  these  trucks. 

The  improved  open  goods  waggon,  used  upon  railways  at  the 
present  time,  has  fixed  high  sides,  with  doors  at  the  end,  and  is 
covered  with  a  tarpauling.  The  faults  of  the  tarpauling  are  so 
well  known  to  all  connected  with  the  practical  use  attempted  to 
be  made  of  it,  that  the  writer  will  only  observe,  that  its  employ- 
ment should  only  to  a  very  limited  extent  have  been  permitted  in 
the  conduct  of  the  railway  traffic.  In  a  conversation  with  one 
of  the  great  carriers,  he  was  informed  that  the  yearly  cost  of  tar- 
paulings to  the  firm  was  ^3,000 ;  and  one  item  of  this  expendi- 
ture arose  from  the  employment  of  eight  men  kept  for  the  purpose 
of  repairing  the     liaulings.    The  writer  believes  he  is  perfectly 
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wrrect  in  stating,  upon  the  same  authority,  the  use  of  tarpanlings 
to  have  been  a  chai^  of  4d.  per  ton  upon  the  goods.  The  tar- 
{Miliiinga  were  certainly  extensiYely  used  in  the  inknd  navigation 
of  the  canals,  to  protect  the  contents  of  the  boats  from  water; 
but  die  same  means  have  been  employed,  with  strange  inconsistency, 
to  protect  the  goods  carried  by  railway  from  fire.  The  costliness 
of  tarpaulings  may  be  inferred  from  the  fact,  that  to  some  large 
companies  the  annual  expenditure  for  them  is  about  i612,000> 
exclusive  of  all  the  other  expensive  contingencies  inseparable  from 
their  uae.  In  wet  weather,  the  writer  has  seen  as  many  as  three 
tarpanlings  used  in  covering  the  contents  of  a  single  waggon, 
■nd  even  these  have  failed  to  keep  the  merchandise  dry.  This 
arises  from  the  great  number  of  small  holes  which  are  daily  made 
in  them,  from  some  sharp  point  or  angle  of  a  package  cutting 
them  through.  So  uncertain  is  the  probable  duration  of  a  tar* 
panling,  that  a  new  one  is  sometimes  spoiled  the  first  day  of  its 
employment,— each  tarpauling  costing  from  ^  to  ^6. 

It  is  evident  that  an  open  truck  is  a  box  without  a  lid,  whether 
it  be  made  with  crib-rails  or  deal-board  sides  and  ends.  Over  this 
a  tarpaofing  is  thrown  by  three  or  four  men,  who  attempt  to 
aeenre  it^  by  pieces  of  rope  provided  for  the  purpose,  to  the  hooks 
or  lings  attached  to  the  waggon ;  but  it  often  happens  that  the 
trucks  are  not  filled  to  a  level  with  the  top  side  of  the  waggon: 
the  consequence  is,  that  when  heavy  rains  fall,  the  weight  of  the 
water  collected  on  the  top  of  the  tarpauling  is  so  great,  as  to  in- 
vert it  in  the  centre,  making  a  pond  or  dished  dstem,  of  about 
nine  inches  deep,  or  more,  containing  many  gallons  of  water. 
The  Goods  Manager  of  one  of  the  great  lines  mformed  the  writer, 
that  in  the  wet  season  he  has  employed  as  many  as  twenty  men 
to  throw  off  the  water  collected  on  the  tops  of  the  tarpaulings, 
and  tighten  them  on  the  road,  at  one  station  only ;  but  that  on 
their  arrival  at  London  they  were  again  in  the  same  state :  this  was 
when  the  tarpaulings  were  sound.  In  those  cases  where  they 
were  not  water-tight,  the  damage  done  was  serious:  tea,  sugar, 
cheese,  silks,  and  indeed  all  other  goods,  were  more  or  less 
damaged,— entailing  complaints  from  the  public,  and  much  loss 
to  the  companies. 

The  extent  of  the  improvements  in  the  construction  of  railway 
waggons  may  be  inferred  from  the  fact  that,  ten  years'  since,  the 
stock  on  one  great  railway  company  was  only  one-fifth  of  its 
present  number,  and  the  money-receipts  about  one-sixth  ;  yet  the 
annual  cost  for  maintenance  is  now  not  double  the  amount  it  was 
at  the  period  referred  to. 

The  attention  of  the  writer  was  forcibly  called  to  the  immense 
loss  occurring  whenever  an  accident  took  place,  not  only  from 
damage  done  to  the  goods  in  the  open  waggons  broken  up,  but 
also  much  more  from  goods  thrown  out  of  the  same  when  off  the 
line  ; — the  ordinary  open  waggon  being  no  better  than  a  box  or 
basket  without  a  cover,  from  which  is  ejected  the  whole  of  its 
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contents  when  the  wiggon  n  tarned  oTer ;  and  this  has 
been  upon  the  raik,  into  a  field,  a  ditch^  doirn  an  embanlcmmt^ 
or  into  a  canal.  These  erila  were  often  the  anhjeot  of  remark; 
and  finding  that  no  one  attempted  to  improre  the  83rBtem,  the 
writer  contrived  the  new  covered  goods  waggon  represented  in 
Plate  IV.,  at  figs.  23  and  24 ;— fig.  23,  being  a  side  devalion,  and 
fig.  24,  a  transrerse  section  thereof  on  an  enlaiged  scale.  'Riis 
subject  is  brought  forward  for  the  purpose  of  calling  attention  to 
the  remarkable  contrast  which  has  been  foond  by  experience  to 
result  from  the  use  of  the  new  covered  waggon,  as  compared 
with  the  open  waggon.  Accidents  to  tndns  containing  the  new 
covered  waggons  have  happened  :  some  of  them  have  been  thrown 
to  the  bottom  of  steep  embankments,  and  others  forty  feet  from 
the  rails,  into  a  field,  and,  in  fact,  exposed  to  all  the  violence  of 
collisions  taking  place  with  trains  consisting  of  seventy  waggons, 
travelling  from  twenty  to  thirty  miles  an  hour,  and  loaded  on  an 
average  with  3^  tons  each, — the  gross  weight  in  motion  being 
about  490  tons.  The  contents  of  the  covered  wagons  have 
been  preserved,  in  most  instances,  from  any  damage  whatever ; 
while  the  waggons  themselves,  from  the  peculiarity  of  their  con- 
struction, have  sustained  so  little  damage  as  to  have  excited  par- 
ticular notice.  A  case  recently  occurred  of  two  of  these  bong 
thrown  off  the  rails,  while  the  train  was  at  fuU  speed,  containing 
4^  tons  of  goods  each,  which  were  not  at  all  damaged, — ^neither 
was  the  square  of  the  waggons  found  to  have  been  broken.  In 
the  year  1830,  the  speed  of  passenger  trains  was  under  twmity 
miles  per  hour ;  but  at  this  period  the  speed  of  goods  tnina 
reaches  from  twenty  to  thirty  miles  an  hour,  with  a  degree  of 
safety  not  at  all  second  to  the  passenger  trains :  therefore,  the 
sound  construction  formerly  necessary  for  passenger  carnages 
became  fully  needed  by  the  present  requirements  of  the  traffic 
for  the  goods  wagons. 

An  important  feature  in  the  new  covered  waggon  is  the  per- 
fectly even  and  smooth  interior  of  the  sides  and  ends  of  the  body, 
or  loading  space,  which  is  nearly  600  cubic  feet, — ^being  almost 
double  that  of  the  ordinary  open  goods  truck.  The  cases  of 
damage  done  to  bales  of  goods,  by  chafing  against  the  uneven 
surfaces  of  the  bolts  and  rivet-heads  of  the  open  waggons,  has 
been  reduced  to  one  in  a  thousand  cases  of  those  constantly  oo- 
curring  before.  The  entire  build  of  the  waggon  is  so  contrived, 
that,  when  once  closed,  it  cannot  be  enterea  or  taken  to  piecea, 
even  by  the  workman  who  has  constructed  it,  without  first  ob- 
taining access  to  the  interior, — ^the  whole  of  the  superstructure 
being  fastened  from  the  inside  ;  a  lock  and  bolt  of  great  simpli- 
city are  secured  on  the  same  principle.  One  man  can  open  and 
securely  dose  the  new  waggon ;  wlule  several  men  are  required 
to  put  the  tarpauling  on  the  open  waggon. 

The  inflammable  nature  of  the  coverings  used  for  open  wag- 
gons greatly  increases  the  risk  of  fire,  from  cinders  fiedling  upon 
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them  flewn  the  engine,  and  whteh  would  happen  daily  but  for  the 
fortaaate  eircamstanee  of  the  wind  seldom  blowing  in  a  direet 
tine  with  the  progress  of  the  train. 

The  ooTered  waggon  also  affords  the  most  remarkable  proteo- 
tkm  to  other  waggons  from  being  ignited  by  their  {nroximity  to 
any  that  may  be  on  fire  in  the  train.  Instances  have  haf^ned 
on  several  lines  of  railway,  where  property  in  open  WBsmnB,  as 
well  as  the  tracks  themselves,  have  been  destroyed.  The  new 
covered  waggon,  if  in  a  train  of  ordinary  waggons  on  fire,  will 
effeetonliy  prevent  the  flames  extending  to  the  next  tarpauling, 
and  consequently  to  the  open  waggon  and  its  contents.  Several 
inataooes  of  the  new  waggons  rendering  this  service  have  occurred. 
One  of  them  contained  some  thousand  pounds'  worth  of  silk ; 
and,  in  the  words  of  the  oflicial  report,  the  contents  were  not 
daauiged,  while  the  waggon  itself  was  merely  charred,  and  the 
paint  blistered  at  the  end  next  the  fire,  which  was  raging  while 
the  train  was  drawn  into  the  nearest  station.  In  fact,  fire  occur- 
ring in  open  waggons  spreads  rapidly, — ^the  flames  being  very 
forcibly  driyen  backwards  by  the  speed  of  the  train,  and  igniting 
ail  the  waggons  behind,  if  covered  with  tarpaulings,  or  open. 

The  liabUity  to  fire  is  only  one  of  the  many  objections  to  the 
tarpauling^  coTering :  it  is  very  liable  to  be  blown  about,  and 
sometimes*  o£^ — exposing  the  contents  of  the  waggon  to  every 
contingency.  ' 

The  perfect  security  now  obtained  in  the  transit  of  the  gooda 
in  the  covered  wagons  has  caused  the  ordinary  insurance  of  one 
pound  per  ton  for  silk  to  be  discontinued,  as  also  an  allowance 
formerly  made  to  the  men  for  extra  care  of  the  goods  previously 
conveyed  in  open  waggons.  The  object  of  the  writer  has  been 
to  avoid  every  known  defect  of  the  open  waggons,  and  gradually^ 
aa  iiar  as  practicable,  to  remove  the  immediate  causes  of  damage 
to  goods,  and  loss  of  waggon  service,  to  reduce  repairs  9^  nearly  as 
possible  to  grease  and  wheels,  and  so  to  improve  the  construction 
generally  as  to  adapt  it  to  the  varied  but  well-defined  require- 
menta  of  the  railway  system.  The  absence  of  all  claim  for 
damage  done  to  property  carried  in  the  new  waggon,  is  a  fact 
that  proves  some  success  has  attended  these  efforts. 

Fiuther  proof  &£  the  yalue  of  the  covered  waggon  may  be 
inf(»red  from  the  fact,  that  the  carriers  consider  their  work  to 
be  half  done  when  once  the  goods  are  deposited  in  the  improved 
new  covered  waggon,  as  compared  with  the  serious  responsibi- 
lity of  sending  the  g;oods  in  an  open  waggon.  The  carriera 
atttted  to  the  writer  that  great  anxiety  is  felt  until  the  time  has 
passed  for  the  arrival  of  the  open  waggon  at  its  destination,  and 
the  delivery  of  one  jpost ;  and  it  is  only  on  the  non-arrival  of 
complaint  at  the  penod  referred  to  tliat  the  carriers  b^n  to  feel 
seeare  from  any  claim  for  damage.  The  corresponding  derk  of 
one  large  establishment  also  reports  that  he  is  at  a  loss  to  name 
an  amount  for  the  unmistakeable  saving  effected  in  correspon- 
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denoe  since  the  covered  wagons  were  first  introduced ;  and  more 
especially  as  the  traffic  has  increased  to  an  extent  not  anticipated 
by  the  most  sanguine.  The  goods  deposited  in  a  covered  wag* 
son  invariably  arrive  in  precisely  the  same  state  as  when  loaded, 
nee  from  wet,  &c.  Some  thousands  of  letters  less  have  oome  to 
hand  in  reference  to  goods  lost  and  damaged  by  oonveyanee  in 
open  waggons. 

Even  with  what  used  to  be  considered  the  ne  phti  uUra  of  dK 
open  waggon  plan,  with  that  great  step  in  improvement — per- 
manent wood  sides  and  ends — ^little  more  security  is  efiected  dian 
by  crib-rails.  This  plan  can  hardly  be  said  to  have  been  sub- 
jected to  the  rule  of  science  at  all :  it  merely  consists  of  certain 
parts  of  wood  and  iron,  most  unskilfully  proportioned  to  con- 
struct a  railway  waggon, — ^the  sides  and  ends,  forming  the  super* 
structure,  being  boards  merely  laid  horizontally  edge  to  edge,  and 
the  standards  bolted  across  the  face  of  the  boards,  at  right 
angles,  leaving  all  free  to  work  like  so  many  parallel  joints. 
The  effect  of  tiiis  mode  of  building  is,  that  the  whole  of  the  parts 
soon  become  loose,  and,  quite  as  much  as  the  traffic,  accelerate 
the  destruction  of  the  waggon. 

Another  cause  of  serious  expense,  attached  almost  exdusively 
to  the  open  waggons,  is  the  great  danger  and  outlay  incurred  by 
the  defective  state  of  the  floors,  which  are  found  to  decay  rapidly : 
the  consequence  of  continual  exposure  to  the  different  effects  of 
summer  and  winter.  No  attention  had  been  directed  to  the 
importance  of  constructing  waggon  stock  to  remove  this  serious 
defect,  until  the  writer  gave  it  his  consideration.  He  has  seen 
hundreds  of  the  open  goods  and  cattle  waggons  standing,  in 
winter,  with  two  inches  depth  of  manure  and  water  covering  the 
entire  area  of  the  floor,  in  which  holes  have  afterwards  been 
made  to  let  out  the  water.  One  of  the  greatest  practical  evils 
resulting  from  rotten  floors  is,  the  great  ^eunlity  with  which  die 
legs  of  the  cattle  have  slipped  through  and  been  broken.  The 
trains  have  in  some  instances  been  thrown  from  the  line,  causing 
much  delay  and  expense.  In  one  or  two  cases,  the  beaat  fell 
completely  through  the  bottom  of  the  waggon  upon  the  line, 
whereby  the  traffic  was  interrupted,  and  much  damage  done. 
Open  merchandise  waggons  would  be  the  source  of  many  more 
accidents  and  greater  expense,  but  for  the  vigilance  of  experienced 
and  attentive  local  examiners  of  the  trains  at  the  stations  on  tiie 
road.  The  constant  expense  caused  by  the  exposure  of  the  open 
waggons  to  the  deteriorating  influence  of  the  weather,  whetiier 
in  or  out  of  use,  is  most  serious  in  amount ;  as  there  are  several 
millions'  worth  of  waggon  property  undergoing  depreciation 
from  this  cause,  for  which  the  companies  have  to  pay  a  tax  equal 
in  amount  to  that  for  the  employment  of  the  work. 

The  result  of  many  years'  experience  has  shewn  that  doors  at 
the  end  of  a  wasgon  are  a  source  of  great  expense  for  mainten- 
ance; as  the  ends  are  subjected  to  by  far  the  greatest  portion  of 
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the  work,  trom  the  violent  strains  in  starting  and  stopping ;  and 
the  end  doors  also  cause  much  inconvenience  in  working  at  the 
stations.  The  adoption  of  side-doors  was,  however,  considered 
objectionable,  because  the  sides  of  the  waggon  were  then  cut 
completely  in  two,  and  rendered  weak;  but  this  objection  has 
been  got  over  in  the  new  roofed  waggon,  in  which  the  side^ 
are  folly  as  strong  as  the  rest.  The  side  sliding  doors  of  th^ 
aew  wa^on  are  always  free  to  move,  as  well  as  the  moveable 
portion  of  the  roof:  by  which  valuable  provision,  the  crane 
chain  can  deposit  or  .remove  a  bale  of  goods,  however  heavy, 
firom  any  part  of  the  interior  of  the  waggon.  (See  Cross  Section, 
Fi|5.24.) 

In  addition  to  the  serious  disadvantages  of  the  old  open  plan 
of  waggons,  with  which  property  to  a  large  amount  is  either 
stolen,  burnt,  or  damaged  by  water  and  other  means,  there  is  yet 
another  remarkable  circumstance  that  has  not  been  adverted  to. 
Some  waggons  contain  meat  instead  of  merchandise,  and  then 
they  not  unfrequently  become  a  traveUing  cooking  apparatus,  in 
which  cargoes  of  whole  sheep  and  pi^s  are  roasted,  out,  what  is 
much  more  unsatisfactory,  spoiled  also.  The  new  waggon  is 
not  only  proof  against  fire  happening  to  its  contents  firom  exter- 
nal causes,  but  is  almost  so  in  reference  to  its  own  construction. 
One  of  the  plans  generally  adopted  is  an  entire  outside  skeleton 
of  wood  framing,  well  secured  in  all  its  parts  by  suitable  ironwork, 
and  lined  on  the  inside  with  sheet-iron  plates,  of  No.  16 
gauge,  which  are  fixed  by  screws  to  the  wood  scantling.  The 
under  side  of  each  plate  is  bedded  upon  strips  of  felt,  laid  upon 
the  inside  of  the  wood  standards,  three  inches  wide.  The  plates 
form  a  flush  butt-joint  with  each  other,  having  a  surface  bearing 
of  1^  in.  against  the  framing  of  the  body, — ^thereby  securing  a 
perfectly  even  and  smooth  surface  of  iron  over  the  entire  area  of 
the  loading  space. 

The  roofs  are  also  made  of  No.  16  gauge  sheet  iron,  laid  upon 
bent  ash  ribs,  3xlj-  inches,  on  the  top  surfiice  of  which  are 
placed  strips  of  tarred  felt,  2|-  inches  wide,  upon  which  each 
sheet  of  iron  has  a  surface  bearing  of  1^  inch,  and  is  secured  to 
the  rib  by  screws.  It  should  be  observed,  that  the  plates  in- 
tended to  form  the  roof  are  so  laid  as  to  leave  a  space  of  \  inch 
between  the  edges  of  each,  for  the  purpose  of  allowing  a  screw 
to  pass  between  the  edge  of  each  plate.  This  space,  and  the 
upper  surface  of  each  sheet  of  iron,  are,  in  like  manner  to  the 
under  side,  covered  by  a  strip  of  felt,  2\  inches  wide,  upon  which 
is  laid  transversely  a  piece  of  hoop  iron  of  the  same  width ;  and 
this  is  made  to  cover  the  two  rows  of  screws  by  which  the  iron 
roof-plates  are  made  fast  to  the  wood  ribs,  and  is  itself  secured 
by  a  single  row  of  screws,  passing  between  the  edges  of  the  plates 
forming  the  roof.  The  cost  for  maintenance  of  roofs  so  con- 
structed is  merely  nominal, — no  case  of  repair  haying  yet  happened 
(accidents  excepted)  in  five  years ;  while  the  certain  cost  of  tar- 
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panlinga  for  500  waggont,  during  that  period,  woqU  not  belesa 
than  £7,^0. 

The  section  of  the  sliding  part  of  the  roof  and  waterways* 
shewn  at  fig.  25,  will  explain  the  oonstraction  of  that  important 
part  of  the  new  ooYered  wageon.  The  moveable  portion  of  the 
roof  rana  upon  rollers  of  chiUed  cast  iron,  accurately  tomed,  and 
reroMng  on  a  steel  axle,  to  prevent  wear.  The  waterway  and 
roller  path  is  partly  covered  with  a  flat  strip  of  iron,  on  which 
the  rollers  flreely  work,  and  move  the  slide  roof.  The  plate  of 
iron  a,  answers  the  purpose  of  strengthening  the  wood  rib  9, 
and  effectnally  prevents  any  water  getting  into  the  intericHr  of  the 
wasgon :  its  surface  is  also  useful  for  the  crane  chain  to  woi^ 
asainst,  and  thereby  protects  the  wood  from  injury.  The  whole 
of  the  space  for  the  admission  of  goods  is  in  like  manner  faced 
with  iron,  which  renders  repair  of  this  part  of  the  waggon  most 
trifltn(f.  By  this  mode  of  construction,  the  dimensions  of  the 
door-opening  and  its  respective  working  parts  are  accurately  pre- 
served :  consequently,  the  doors  and  slide  aro  always  found  to 
move  easily.  The  slide  e,  is  most  efiectually  prevented  from 
removal  for  improper  purposes,  by  the  external  rib  d,  and  Uie 
iron  top  plate,  secured  by  a  bolt  e,  and  a  nut  on  the  inside  of  the 
sheet-iron  roofing,  /. 

Fig.  26,  shews  a  section  of  one  of  the  sliding  aide-doors  g,  the 
side  water-way  and  roller  path  in  which  they  work,  and  the  inside 
casing  A,  by  which,  when  out  of  use,  the  doors  are  protected. 
It  also  shews  the  level  of  the  floor-line  t,  and  the  door-post  j, 
hotd  with  a  bevilled  iron  plate  k^  forming  also  a  snap-bolt  and 
nut.  All  these  parts  of  the  waggon  have  so  perfectly  answered 
the  purpose  for  which  they  wero  designed,  that,  after  six  years' 
use,  the  writer  is  not  awaro  of  any  alteration  that  can  be  made 
with  advantage  to  the  plan. 

Mr.  Henson  exhibited  a  drawing  of  a  covered  waggon  of  simi- 
lar construction  to  that  explained  above,  except  that  the  doors  on 
both  sides,  and  the  corresponding  part  of  tne  roof,  aro  firamed 
t<^;ether,  and  move  longitudinally  either  to  the  right  or  left.  He 
likewise  exhibited  sections  of  four  other  plans  of  moving  roofs. 
The  first  is  suitable  for  a  goods  waggon  where  sliding  doors  on 
each  side  aro  requisite,  and  is  formed  of  two  ^des,  moving 
transversely  upon  the  waggon,  one  above  the  other.  In  the 
second  plan,  the  slide  runs  longitudinally  in  grooves  upon  the  top 
of  the  waggon,  and  is  applicable  to  such  as  have  doors  at  the 
end.  The  third  is  on  the  same  principle,  with  the  exception  that 
the  slide  moves  upon  an  iron  rod  on  each  side  of  the  roof,  and  is 
kept  in  its  place  bv  eye-bolts,  through  which  the  rods  pass.  In  the 
fourth  plan,  the  shding  part  of  the  roof  is  in  two  parts,  which  move 
longitudinally  to  the  right  and  left :  this  arrangement  is  suited 
to  waggons  that  aro  requirod  to  have  folding  doors  on  each  side. 

Thero  aro  several  modifications  of  the  plan  of  building  these 
improved  waggons ;  but  the  one  shewn  in  fig.  23,  and  another  in 
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vbich  deal  boards  are  used,  instead  of  the  iron  plates,  to  form 
the  body,  as  before  deecribed,  are  those  generally  adopted.  The 
loof  is  in  all  cases  formed  of  sheet-iron,  painted. 
.  The  subject  of  dead  weight,  as  compared  with  the  load  carried, 
is  of  importance.  The  original  waggons  weighed  from  2  to  24 
tons ;  and  the  load  was  about  the  same.  The  present  open 
waggons  weigh  3^  tons ;  and  the  load  is  4^  tons ; — being  1  ton 
in  faTor  of  paying  weight.  The  new  covered  waggons  weigh  3^ 
to  5  tons ;  a  few  only,  with  iron  floors,  and  heavy  axle-boxes  and 
wheels,  weigh  5  tons;  but  the  general  class  weigh  4  tons, — 
carrying  6  to  8  tons.  The  exact  weight  of  the  present  build 
would  be  3^  tons :  load,  6^  tons.  Paying  weight,  as  compared 
with  dead  weight,  3  tons  gained.  The  general  class  of  low-sided 
waggons  weigh  from  2^  to  4  tons, — carrying  2^  to  4^  tons.  The 
general  class  of  high-sided  waggons  weigh  from  2)  tons  to  4  tons 
2  cwt. :  load,  3)  to  4^  tons. 

Mr.  Henson  exhibited  a  working  model  of  his  improved  covered 
waggon.  In  reply  to  some  questions  from  Mr.  Slate,  he  stated 
that  the  wag^n  would  take  to  the  amount  of  from  five  to  seven 
tons  of  sugar,  silks,  &c.,  and  other  damageable  goods.  These 
wagons  were  calculated  for  the  conveyance  of  Manchester  goods, 
which  were  generally  heavy;  and  they  were  found  by  the  car- 
riers particularly  serviceable  in  carrying,  with  perfect  security, 
these  descriptions  of  damageable  goods.  Sheet  and  hoop  iron 
would  also  load  them  to  seven  tons:  these  goods  required  sub- 
stantial covering,  to  protect  them  from  rust  and  other  injuries ; 
and  serious  loss  was  sometimes  experienced  from  the  damage 
caused  to  them  by  exposure  to  the  weather  in  the  ordinary  open 
wagons. 

Mr.  Slate  observed,  that  in  Mr.  Henson's  waggon  the  reduction 
of  the  tare  was  certainly  very  considerable.  It  appeared  he  had 
produced  a  vehicle  which,  for  every  ton  of  its  own  weight,  would 
carry  double  the  weight  of  goods.  This  was  a  great  step  in  the 
right  direction,  and  he  hop^  the  waggon  might  be  further  en- 
larged and  improved — even  to  double  its  size — ^that  expenses 
might  be  saved,  and  a  reduction  in  the  carriage  of  heavy  goods 
be  e£fected. 

Mr.  Henson  replied,  that  the  great  objection  to  any  extension 
of  the  length  of  the  waggons  was,  the  manner  in  which  they  were 
now  confined  by  the  station  buildings,  the  approaches  to  the 
warehouses,  and  the  turn-tables.  Great  alterations  would  be 
required  at  the  stations,  along  the  whole  line  of  railway,  before 
any  enlargement  of  the  present  size  of  waggons  could  take  place. 

Mr.  W.  Smith  said,  that  it  was  clear  that  the  waggon  possessed 
every  facility  for  loading  all  kinds  of  goods.  He  saw  that  cer- 
tain parts  of  the  new  waggon  were  made  of  corrugated  iron ;  and 
he  wished  to  inquire  where  the  extra  strength  and  saving  in 
weight  were  obtained ;  and  why  the  framing  and  the  platform 
were  not  also  made  of  iron  instead  of  wood  ? 
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Mr.  Henson  explained,  that  he  considered  the  combination  of 
wood  and  iron  that  he  had  adopted  was  decidedly  the  best.  In 
his  opinion,  an  entire  iron  waggon  would  not  only  be  heavier, 
but  it  would  be  weaker ;  while,  at  the  same  time,  it  would  be  con- 
siderably more  expensive,  and  more  difficnlt  to  repair.  The  wood 
prevented  the  iron  from  bending,  and  the  iron  prevented  the  wood 
firom  breaking ;  and,  by  these  means,  a  great  increase  of  strength 
was  obtained. 

Mr.  W.  Smith  suggested  that  the  waggons  should  have  iron 
sides  and  ends  entirely,  as  well  as  iron  tops,  if  the  object  were  to 
protect  the  goods  against  the  effects  of  fire ;  as  protection  was 
quite  as  necessary  in  that  part  of  the  carriage,  when  a  train  was 
on  fire,  as  it  was  on  the  roof. 

The  Chairman  observed,  that  he  could  bear  testimony  to  the 
new  waggon  being  an  effective  security  against  fire.  In  his  own 
experience,  he  had  known  it  operate,  when  placed  between  two 
of  the  old  waggons,  as  a  complete  check  against  the  progress  of 
fire  in  a  goods  train  on  the  railway. 

Mr.  Slate  (referring  to  the  model  of  the  new  waggon)  shewed 
the  great  additional  strength  which  the  roof,  from  its  oonstracdon, 
gave  to  the  body  of  the  waggon,  as  compared  to  an  open  waggon. 
The  frame  acted  as  diagonal  bracing;  while  the  roof,  like  the 
deck  of  a  ship,  strengthened  the  general  stracture  of  the  vehicle. 

Mr.  Gowper  observed,  that  the  roof  of  the  waggon  made  the 
whole  body,  as  regarded  strength,  into  a  complete  girder,  of  the 
full  depth  of  the  wa^on. 

Mr.  Adams  quite  agreed  with  Mr.  Henson,  with  regard  to  the 
objection  to  iron  for  the  upper  framing ;  there  would  be  great 
difficulty  in  rivetting  corrugated  iron  to  iron  framing,  and  such  a 
process  would  necessarily  lead  to  considerable  expense ;  but  it 
was  comparatively  easy  to  fix  the  corrugated  iron  by  screws  to 
wood  framing.  He  was  of  opinion,  however,  that  iron  was  better 
for  the  under  framing  than  wood.  He  considered  that  the  waggon, 
as  constructed,  was  very  safe  from  fire;  and  if,  with  a  dead- 
weight of  only  S\  tons  it  could  carry  6  or  7  tons  of  goods,  it  was 
most  unquestionably  a  very  efficient  vehicle. 

The  Chairman  said,  the  protection  against  fire  went  far  to  shew 
the  superiority  of  Mr.  Henson's  waggon ;  and,  when  they  consi- 
dered the  great  losses  to  which  railway  companies  were  subjected, 
by  damage  done  to  goods  entrusted  to  them  for  conveyance,  it 
was  evident  that  advantages  were  derivable  from  efficient  pro- 
tection, by  having  the  waggons  completely  closed,  and,  as  neariy 
as  possible,  air-tight.  It  would  also  be  a  great  saving  to  railway 
companies,  in  reducing  the  proportion  of  the  dead-weight  of  the 
waggons,  as  compared  to  the  paying  weight  carried ;  and,  in  ad- 
dition to  the  protection  from  injury  and  loss,  the  expense  of 
goods  conveyance  would  be  considerably  reduced,  and  the  means 
of  carriage  increased. 
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I%at  have  parsed  the  Great  Seal  of  IRELAND,  from  the  17 th 
June  to  the  17 th  September,  1851,  inclusive. 


To  Thomas  Marsden,  of  Salford,  for  improvements  in  machinery 
for  hackling  and  combing  flax  and  other  fibroas  materials. — 
Sealed  2nd  July. 

'William  Melville,  of  Boebank  Works,  Loch  win  noch,  in  the  county 
of  Renfrew,  North  Britain,  calico  printer,  for  certain  improve- 
ments in  manafactanng  and  printing  carpets  and  other  fabrics. 
— Sealed  10th  July. 

Thomas  Allan»  of  the  City  of  Edinburgh,  Gent.,  for  certain  im- 
provements in  electric  telegraphs,  and  in  apparatus  connected 
therewith. — Sealed  23rd  July. 

William  Beadon,  jun.,  of  Taunton,  in  the  county  of  Somerset^ 
Gent.,  for  improvements  applicable  to  the  roofing  of  houses, 
bnildiDgs,  and  other  structures. — Sealed  2nd  August. 

David  Ferdinand  Masnata,  of  Golden-square,  Begent-street,  in  the 
county  of  Middlesex,  Gent.,  for  a  new  mechanical  system  with 
compressed  air,  adapted  to  obtain  a  new  movii^  power. — Sealed 
9th  August. 

Hugh  Barclay^  of  1 70,  Regent-street,  in  the  county  of  Middlesex^ 
Gent.,  for  improvements  in  the  means  of  extracting  or  sepa- 
rating fatty  and  oily  matters ;  in  refining  and  bleaching  fatty 
matters  and  oils,  animal  and  vegetable  wax  and  resins ;  and  in 
the  manufacture  of  candles  and  soap, — ^beiug  a  foreign  com- 
munication.— Sealed  llth  August. 

James  Whitelaw,  of  Johnstone,  in  the  county  of  Renfrew,  North 
Britain,  engineer,  for  improvements  in  steam-engines. — Sealed 
22nd  August. 

William  Mather  and  Colin  Mather,  of  Salford,  in  the  county  of 
Lancaster,  engineers,  and  Ferdinand  Kaselowsky,  of  Berlin,  in 
the  Kingdom  of  Prussia,  engineer,  for  improvements  in .  ma- 
chinery for  washing,  steaming,  drying,  and  finishing  cotton, 
linen,  and  woollen  fabrics. — Sealed  5th  September. 

David  Farrar  Bower,  of  Hunslet,  in  the  parish  of  Leeds,  in  the 
county  of  York,  manufacturing  chemist,  for  certain  improve- 
ments in  preparing>  rating  (otherwise  called  rotting),  and 
fermenting  flax,  line,  grasses,  and  other  fibrous  vegetable  sub- 
stances.—Sealed  8th  September. 

William  Johnson,  of  Millbank,  in  the  City  of  Westminster,  Gent., 
for  improvements  in  apparatus  for  weighing  goods.— Sealed 
.  9th  3^ptember. 
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Orantedfor  SCOTLAND,  subsequent  to  22nd  July,  1851. 


To  William  Johnson,  of  the  Office  for  Patents^  47,  Lincoln Vinn* 
fields,  London,  and  166,  Buchanan-street,  Glasgow,  civil  engi- 
neer, for  improvements  in  machinery  or  apparatus  for  the 
manufacture  of  envelopes, — being  a  communication. — Sealed 
23rd  July. 

Daniel  Towers  Shears,  of  Bankside,  Southwark,  copper  merchant, 
for  improvements  in  the  manufacture  and  refining  of  sugar,— 
being  a  communication. — Sealed  25th  July. 

Alexander  Alliott,  of  Lenton,  in  the  county  of  Nottingham,  engi- 
neer, for  improvements  in  cleaning,  dyeing,  and  drying  ma- 
chines ;  and  in  machinery  to  be  used  in  sugar,  soap,  metal,  and 
color  manufacturing. — Sealed  31st  July. 

John  Davie  Monties  Stirling,  of  Blackgrange,  North  Britain,  for 
improvements  in  the  manufacture  of  metallic  sheets,  and  coat- 
ing metals  and  alloys  of  metals ;  in  metallic  compounds ;  and 
in  welding. — Sealed  31st  July. 

James  Whitelaw,  of  Johnstone,  Renfrewshire,  engineer,  for  certain 
improvements  in  steam-engines. — Sealed  1st  August. 

Robert  Ozland  and  John  Oxland,  of  Plymouth,  chemists,  for  im- 
provements in  the  manufacture  and  refining  of  sugar. — Sealed 
6th  August. 

Charles  Cowper,  of  20,  Southampton-buildings,  Chancery-lane, 
London,  for  certain  improvements  in  piling,  fagotting,  and 
forging  iron  and  steel  for  plates,  bars,  shafts,  axles,  tyres, 
cannons,  anchors,  and  other  similar  purposes, — being  a  com- 
munication.— Sealed  6th  August. 

Peter  Robert  Drummond,  of  Perth,  for  improvements  in  chums. 
Sealed  6th  August. 

James  Buchanan  Mirrlees,  of  Glasgow,  engineer,  for  certain  im- 
provements in  machinery,  apparatus,  or  means  for  the  mann- 
facture  or  production  of  sugar. — Sealed  8th  August. 

Joseph  Mansell,  of  Red  Lion-square,  London,  manufacturing  fancy 
stationer,  for  improvements  in  ornamenting  paper  and  other 
fi&brics. — Sealed  8th  August. 

William  Onions,  of  Southwark,  engineer,  for  improvements  in  the 
manufacture  of  certain  parts  of  machinery  used  in  spinning. — 
Sealed  11th  August. 

Alphonse  Rene  le  Mire  de  Normandy,  of  Judd-street,  London, 
and  Richard  Fell,  of  the  City-road,  London,  engineer,  for  im- 
proved methods  of  obtaining  fresh  water  from  salt  water ;  and 
of  concentrating  sulphuric  acid. — Sealed  13th  August. 
David  Farrar  Bower,  of  Hunslet,  in  the  parish  of  Leeds,  manufac- 
turing chemist,  for  certain  improvements  in  preparing,  rating 
(otherwise  called  rotting),  and  fermentine  fiax»  line,  grasses, 
and  other  fibrous  substances. — Sealed  20th  August. 
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Dominique  Julian,  of  Sorgnes,  France,  for  improTemento  in  ez- 
tracting  the  coloring  properties  of  madder,  and  in  rendering 
useful  the  water  employed  in  such  processes. — Sealed  25th 
August. 

Gteorge  Jordan  Firman,  of  Lambeth-street,  Goodman  Vfields,  Lon- 
don, manufacturing  chemist,  for  improvements  in  the  manu- 
fistcture  of  oxalate  of  potash. — Sealed  25th  August. 

Thomas  Wilks  Lords,  of  Leeds,  flax  and  tow  machine  maker,  and 
George  Wilson,  director  of  the  flax  works  of  John  Fergus,  of 
Prenlaws,  Fifeshire,  M.P.,  for  a  machine  to  open  and  clean 
tow  and  tow-waste  from  flax,  and  hemp,  and  other  similar 
fibrous  substances ;  and  an  improved  mode  of  piecing  straps 
and  belts  for  driving  machinery ;  and  a  machine  for  eflecting 
the  same, — ^being  a  communication. — Sealed  27th  August. 

Richard  Fletcher,  of  Blackdowns  Farm,  in  the  parish  of  Ebrington, 
Gloucestershire,  farmer,  for  au  improvement  in  obtaining  mo- 
tive power. — Sealed  29th  August. 

Henry  Dircks,  of  Moorgate-street,  London,  engineer,  for  improve- 
ments in  the  manufacture  of  gas,  in  gas-burners,  and  in  appa- 
ratus for  heating  by  gas. — Sealed  Ist  September. 

Richard  Archibald  Brooman,  of  Fleet  street,  London,  patent  agent, 
for  an  improved  method  of  manufacturing  screws, — being  a 
communication. — Sealed  8th  September. 


SEALED    IN    ENGLAND. 

1851. 


To  Pierre  Armand  Le  Comte  de  Fontainemoreau,  of  4,  South- 
street,  Fiusbury,  in  the  county  of  Middlesex,  for  certain  im- 
provements in  apparatus  for  gas-lighting, — being  a  communi- 
cation.    Sealed  28th  August — 6  months  for  inrolment. 

John  Wallace  Duncan,  of  Grove-end-road,  St.  John's  Wood,  Gent., 
for  improvements  in  engines  for  applying  the  power  of  steam 
or  other  fluids  for  impelling  purposes ;  and  in  the  manufacture 
of  appliances  for  transmitting  motion.  Sealed  4th  September 
— 6  months  for  inrolment. 

Henry  Alfred  Jowett,  of  Sawley,  in  the  county  of  Derby,  engi- 
neer, and  John  Kirkham,  of  Peckham,  in  the  county  of  Surrey, 
engineer,  for  improvements  in  hydraulic  telegraphs,  and  in 
making  signals.  Sealed  4th  September — 6th  months  for  in- 
rolment. 

John  Poad  Drake,  of  St.  Austell,  in  the  county  of  Cornwall,  for 
improvements  in  constructing  ships  and  other  vessels,  and  in 
propelling  ships  and  other  vessels.  Sealed  4th  September — 6 
months  for  inrolment. 
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Dominique  Julian,  of  Sorgaea,  Franee,  for  improyements  in  ex- 
tracting the  coloring  propertiea  of  madder,  and  in  rendering 
useful  the  water  employed  in  auch  procesaes.  Sealed  4th  Sep- 
tember— 6  months  for  inrolment. 

Baron  Charles  Wetteratedt,  of  GrosTenor-street,  Commercial-reftd; 
for  improvements  in  preserving  animal  and  vegetable  subetancca. 
Sealed  4th  September — 6  months  for  inrolment. 

William  Imray,  of  Milton-road,  Liverpool,  for  improvementa  in 
the  manufacture  of  bricks, — being  a  communication.  Sealed 
4th  September — 6  months  for  inrolment. 

l^mothy  Kenrick,  of  the  parish  of  Edgbaston,  in  the  coanty  of 
Warwick,  iron-founder,  for  improvements  in  the  mannfiBCtare 
of  wrought  iron  tubes.  Sealed  4th  September — 6  months  for 
inrolment. 

Benjamin  Hallewell,  of  Leeds,  wine  merchant,  for  improvements 
in  drying  malt.  Sealed  4th  September — 6  months  for  inrol- 
ment. 

Pierre  Armand  Le  Comte  de  Fontainemoreau,  of  Soatk-atreet,. 
Finsbury,  for  certain  improvements  in  preserving  animal  aub- 
stances  fh>m  decay,  by  means  of  a  composition  applicable  to 
the  cure  of  certain  diseiuea.  Sealed  4th  September— -6  mondi» 
for  inrolment. 

Gail  Borden,  jun.,  of  Galveston,  Texas,  in  the  United  States 
of  America,  manufacturer,  for  improvements  in  the  treatment 
of  certain  animal  and  vegetable  substances,  to  render  them 
more  convenient  for  use  as  articles  of  food,  and  for  their  better 
preservation.    Sealed  5th  September — 6  months  for  inrolment. 

John  Blair,  of  Irvine,  in  the  county  of  Ayr,  N.  B.,  Gent.,  for 
certain  improvements  in  beds  or  couches,  and  other  articles  of 
furniture.     Sealed  10th  September — 6  months  for  inrolment. 

John  Rowland  Crook,  of  Birmingham,  in  the  county  of  Warwick, 
hatter,  for  improvements  in  hats,  caps,  and  bonnets.  Sealed 
11  th  September — 6  months  for  inrolment. 

David  Main,  of  Beaumont-square,  in  the  county  of  Middlesex, 
engineer,  for  improvements  in  steam-engines  and  in  furnaces. 
Sealed  1 1th  September — 6  months  for  inrolment. 

William  Jean  Jules  Varillat,  of  Rouen,  in  the  Republic  of  France, 
manufacturing  chemist,  for  improvements  in  the  extraction 
and  preparation  of  coloring,  tanning,  and  saccharine  matters 
from  various  vegetable  substances,  and  in  the  apparatus  to  be 
employed  therein.  Sealed  11th  September— 6  months  for 
inrolment. 

Alexander  Parkes,  of  Birmingham,  in  the  county  of  Warwick, 
chemist,  for  certain  improvements  in  the  manufacture  of 
copper,  and  in  the  separation  of  some  other  metals  therefrom, 
and  in  the  production  of  alloys  of  certain  metals.  Sealed  1 1  th 
September — 6  months  for  inrolment. 

George  Phillips,  of  Upper  Park-street,  Islington,  in  the  county 
of  Middlesex,  chemist,  for  preventing  the  injurious  effects 
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mruing  from  the  smokiDg  of  tobacco.     Sealed  18th  September 
— 6  months  for  inrolment. 

John  Wormald,  of  Manchester,  in  the  county  of  Lancaster, 
maker-np  and  packer,  for  improyements  in  machinery  or  ap- 
paratus for  spinning  and  doubling  cotton,  wool,  silk,  flax,  or 
other  fibrous  substances.  Sealed  ISth  September — 6  months 
for  inrolment. 

John  Simpson  Leake,  of  Whitehall  Salt  Works,  in  the  county  of 
Chester,  manufacturer,  for  certain  improvements  in  the  pro- 
cesses and  machinery  or  apparatus  employed  in  the  manufac- 
ture of  salt.     Sealed  18th  September — 6  months  for  inrolment. 

John  Livesey,  of  New  Lenton,  in  the  county  of  Nottingham, 
draughtsman,  for  improvements  in  the  manufacture  of  textile 
fabrics,  and  in  the  machinery  for  producing  the  same.  Sealed 
18th  September — 6  months  for  inrolment. 

Frederick  Hale  Thomson,  of  Berners-street,  in  the  county  of 
Middlesex,  Grent.,  and  George  Foord,  of  Wardour-street,  in  the 
same  county,  chemist,  for  improvements  in  bending  and  an- 
nealing glass.  Sealed  25th  September — 6  months  for  inrol- 
ment. 

Charles  Green,  of  Birmingham,  in  the  county  of  Warwick,  for  im- 
provements in  the  manufacture  of  brass  tubes.  Sealed  25th 
September-^-6  months  for  inrolment. 

Bicbard  Archibald  Brooman,  of  Fleet-street,  London,  for  im- 
provements in  presses,  and  in  pressing, — being  a  communica- 
tion.    Sealed  25th  September — 6  months  for  inrolment. 

Robert  Roberts,  of  Dolgelly,  in  the  county  of  Merioneth,  mine 
agent,  for  an  improved  method  of  quarr^g  certain  substances. 
Sealed  25th  September — 6  months  for  mrolment. 

Charles  Watt,  of  Kennington,  in  the  county  of  Surrey,  chemist, 
for  improvements  in  the  decomposing  of  saline  and  other  sub- 
stances, and  in  separating  their  component  parts,  or  some  of 
them,  from  each  other ;  also  in  the  forming  of  certain  com- 
pounds or  combinations  of  substances ;  and  also  in  the  sepa- 
rating of  metals  from  each  other,  and  in  freeing  them  from 
impurities.     Sealed  25th  September — 6  months  for  inrolment. 

James  Garforth,  of  Dukinfield,  in  the  county  of  Chester,  engineer, 
for  certain  improvements  in  locomotive  steam-engines.  Sealed 
25th  September — 6  months  for  inrolment. 

David  Stephens  Brown,  of  the  Old  Kent-road,  in  the  county  of 
Surrey,  Gent.,  for  an  improved  agricultural  implement.  Sealed 
25th  September — 6  months  for  inrolment. 

Ernst  Kaemmerer,  of  Bromberg,  in  the  Kingdom  of  Prussia, 
iron-founder,  for  improvements  in  sowing,  depositing,  or  dis- 
tributing seeds  over  land.  Sealed  25  th  Septetnber — 6  months 
for  inrolment. 
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D.   H.     M. 

1  Clock  after  the  0  10m.  128. 

—  }>  rises  Ih.  30m.  A. 

—  2>  pass  mer.  5h.  36m.  A. 

—  ^  sets  9h.  39m.  A. 

2  Occul.  B.  A.C.  6607,  im.  6h.  4^m. 

em.  7h.  7m. 
80    P  in  Q  or  first  quarter 
25  Pallas  staiionaiy 

28  Ceres  in  Q  with  the  0 
Clock  after  the  0  Urn.  268. 

})  rises  4h.  Km.  A. 

2)  pass  mer.  8h.  63m.  A. 

])  sets  Oh.  S4m.  M. 
9   $  ^'^  Perihelion 

§  ffreatest  elong.  17.  56.  W. 

2>  m  Apogee 

Clock  after  the  0  12m  518. 

D  rises  5h.  57m.  A. 

2>  pass  mer.  morn. 

D  sets  6h.  Om. 
38  Ecliptic  oppo.  or  Q  full  moon 
40   fp  in  conj.  with  the  ]>  diff.of  dec. 
2.  19.  N. 

29  ^  in  conj.  with  the  ])  difilofdec. 
4.  40.  N. 

48  Ceres  in  the  ascending  node 
Occul.  J^  Tauri,  im.  17h.  57m. 
em.  I8h.  55m« 

15  Clock  after  the  0  14m.  4s. 

—  D  rises  8h.  12m.  A. 

—  D  pass  mer.  Sh.  30m.  M. 

—  D  sets  llh.  37m.  M. 

—  Occul.  «^  Ononis,  im.  9h.  19m. 

em.  9h.  25m. 
11     8   9  greatest  hel.  lat.  N. 

16  Mercury,  R.  A.,  12h.  31m.  dec. 

1.  16.  S. 

—  Venus,  R.  A.,  13h.  40m.  dec.  9. 

24.  S. 

—  Mars,  R.  A.,  7h.  55m.  dec.  21. 

65.  N. 

—  VesU,  It  A.,  18h.  16m.  dec.  25. 

14.  S. 

—  Juno,  R.  A.,  17h.  35m.  dec.  12. 
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Pallas,  R.  A.,  3h.  45iii.  dec  20. 

56.  S. 
Ceres,R.A.,6h.57m.dec.  22.59.N. 
Jupiter,  R.  A.,  13h.  57iii.  declO. 

53.  S. 
Saturn,  R.  A.,  2h.  Im.  dec  9. 

25.  N. 
Uranus,  R.  A.,  2h.  3m.  dec.  11. 
57.  N. 

Mercury  pass  mer.  22h.  56m. 
Venus  pass  mer.  Oh.  3m. 
Mars  pass  mer.  18h.  16m. 
Jupiter  pass  mer.  Oh.  19m. 
Saturn  pass  mer.  12h.  21m. 
Uranus  pass  mer.  12h.  2-'$m. 
^  in  coi\j.  with  the  ]>  di£  of 

dec.  36.  N. 
D  in  D  or  last  quarter 
Clock  after  the  0  15m.  38. 
D  rises  Oh."  25m.  M. 
]>  pass  mer.  8h.  7m.  H. 
D  sets  3h.  84m.  A. 
$  in  conj.  with  %  diC  of  dec 

0.  U.S. 
])  in  Perigee 
§  in  conj.  with  the  p  diC  of  dec 

o.  39.  5. 
(^  in  D  with  the  0 
10  Ecliptic  conj.  or  %  new  moon 
23  "y.  in  conj.  with  the })  difil  of  dec 

4.  10.  S. 
13  ^  opposition  to  the  0 
43   $  in  conj.  with  the  ]>  difil  of  dec 

4.  22.  S. 
Clock  after  the  0  1 5m.  46s. 
])  rises  7h.  24m.  M. 
D  pass  mer.  Oh.  38m.  A. 
D  sets  5h.  41m.  A. 
1^  opposition  to  the 
it  in  oonj.  with  the 
Clock  after  the  0  16m.  lis. 
D  rises  Ih.  7m.  A. 
2>  pass  mer.  5h.  12m.  A. 
Dsets  9h.  19m.  A. 
]>  in  D  or  first  quarter 


Eclipses  of  Jupiter's  Satellites  are  not  viaible  this  month, — ^Jupiter  being  too  near  the  sun. 
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THE  INDUSTRIAL  EXHIBITION. 

GENERAL  REMARKS. 

Aftsr  five  months  of  unexampled  success,  the  world-wide 
wonder  of  the  present  age  has  closed  for  ever  to  the  eager 
multitudes  who  were  hoping  to  repeat  again  and  again  their 
farewell  visit  to  those  congregated  treasures  of  the  industrial 
world,  which,  while  we  write,  are  finding  their  way  into  new 
regions,  bearing  a  value  far  above  their  intrinsic  worth,  from 
having  found  a  temporary  resting  place  in  the  Crystal  Palace. 
Never,  perhaps,  was  an  event  at  once  so  desired  and  re- 
gretted as  the  closing  of  the  Great  Exhibition.  To  the  con- 
tributors it  was  truly  a  great  boon;  while,  by  visitors,  it 
was  condemned  as  altogether  impolitic  and  uncalled  for; 
we  think,  however,  that  the  Royal  Commissioners  have  acted 
wisely  in  keeping  to  their  promise.  Consequent  on  the  ces- 
sation of  the  excitement  created  by  the  Exhibition  itself, 
another  matter  of  interest  has  arisen,  which  bids  fair  to  tide 
us  well  over  the  present  year  in  one  continuous  whirl  of  up- 
roar ;  for,  no  sooner  were  the  formalities  of  the  closing  scene 
enacted,  and  the  decisions  of  the  Juries  made  known,  than 
thousands  of  malcontent  exhibitors  were  busy  denouncing  the 
partiality  and  injustice  of  the  awards.  This  has  no  doubt 
arisen  from  the  culpable  negUgence  of  the  Executive  Com- 
mittee in  not  annotmcing  the  principle  upon  which  rewards 
would  be  bestowed.  Many  months  before  the  opening  of  the 
Exhibition  we  had  ourselves  put  forth  a  plan  which  (whatever 
might  have  been  its  faults)  at  least  possessed  comprehen- 
sible substantiality,  and  would,  if  acted  upon,  have  prevented 
the  possibility  of  a  tobacco  pipe  carrying  off  as  great  a  reward 
as  a  mariners  compass,  which  compensates  for  local  attrac- 
tion, or  a  chronometer,  whose  variable  uncompensated  rate 
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between  the  extremes  of  temperature  noted  by  10^  and  110°, 
is  set  down  by  Professor  Airey  as  a  gain  of  0.0269"  only,  in 
contrast  with  two  good  government  chronometers,  which, 
respectively,  lost  0.963''  and  gained  0.520''.  The  award  of 
prizes  has,  in  fact,  from  the  commencement  of  the  enterprise, 
been  looked  upon  by  many  competent  judges  as  a  false  step ; 
and  the  substitution  of  medals  for  sums  of  money  (which 
were  at  first  talked  of)  was  deemed  a  lessening  merely  of  the 
evil.  For  our  own  part,  we  do  not  go  so  far,  but  think 
that,  if  a  definite  plan  had  been  determined  on,  and  made 
known  to  the  exhibitors,  a  far  more  satisfactory  result  would 
have  been  arrived  at  in  the  distribution  of  the  rewards  than 
is  now  attained :  the  decisions  must,  we  presume,  be  consi- 
dered as  irrevocable ;  and,  therefore,  it  is  the  wisest  course 
for  dissatisfied  exhibitors  to  hide  their  chagrin  as  best  they 
may,  hoping  that,  should  the  expeiiment  be  repeated  at  a 
future  day,  the  experience  of  the  past  will  not  be  forgotten. 

Revertmg  to  our  own  proceedings,  in  connection  with  the 
Exhibition,  we  may  remark,  that,  in  the  present  number, 
imder  the  head  of  Raw  Materials,  the  manufacture  of  soda 
is  treated  of;  and  also,  what  is  near  of  kin  to  it,  soap  making. 
In  this  latter  branch  of  industry,  we  have  a  remarkable  ex- 
ample of  the  pernicious  effect  of  that  remanet  of  a  barbarous 
policy — ^the  Excise,  which  at  once  invades  the  hberty  of  the 
subject,  and  puts  a  veto  upon  improvement. 

We,  this  month,  complete  our  examination  of  Musical  In- 
struments, treating  particularly  of  free-reed  instruments  and 
harps,  and  touching  generally  on  those  wind  and  stringed 
instruments  which  have  not  been  previously  noticed. 

Under  the  head  Agricultural  Implements^  the  following 
subjects  are  reviewed,  viz.,  digging  machines,  clod-crushers^ 
harrows,  scarifiers,  and  cultivators,  which,  with  the  various 
constructions  of  ploughs  previously  noticed^  complete  our 
examination  of  the  implements  used  in  preparing  the  soil  for 
the  reception  of  seed. 

Textile  Manufactures  is,  this  month,  continued  for  the 
purpose  of  bringing  under  notice  the  ingenious  machinery 
employed  in  treating  flax  from  the  state  X)f  straw,  and  con- 
verting it  into  yam. 

In  our  next  number  it  is  proposed  to  close,  with  the  year, 
our  review  of  the  Exhibition;  and  to  offer  some  comments 
upon  the  effect  which  it  is  calculated  to  produce  upcm  the 
industrial  and  social  condition  of  the  world. 
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RAW  MATERIALS. 

THE    MANUFACTUBB    OF   SODA. 

Fevt  of  the  millions  who  lately  thronged  the  avenues  of  the 
Crystal  Palace  can  fail  to  have  noticed  the  magnificent  speci- 
mens of  carbonate  of  soda  displayed  in  several  departments  of 
the  Great  Exhibition.     These  specimens  possess  an  interest 
superior  to  that  of  the  Koh-i-noor,  or  the  Queen  of  Spain^s 
Jewels;  for  they  are  illustrations  of  the  present  condition 
of  the  soda  trade,  which  furnishes,  perhaps,  the  most  re- 
markable  evidence  on  record  of  the   immense  advantages 
which  the  science  of  chemistry  is  capable  of  conferring  upon 
the  manufacturing  industry  of  a  nation.     From  being  the 
largest  importers  of  soda  in  Europe,  we  have  become,  in 
little  more  than  a  quarter  of  a  century,  its  largest  exporters ; 
from  depending  wholly  upon  others  for  a  limited  and  vari- 
able su])ply  of  this  essential  article,  we  are  now  able  to  de- 
luge every  market  in  the  known  world  with  our  superfluous 
produce ;  and  from  witnessing  the  most  ruinous  fluctuations 
in  its  price,  we  have,  for  many  years,  seen  soda  gradually 
and  steadily  decline  to  a  value  which  has  brought  it  within 
the  sphere  of  many  branches  of  industry,  from  which,  within 
the  memory  of  even  young  individuals,  it  was  once  altogether 
excluded.     Such   are  the  benefits  resulting  from  a  correct 
application   of  science.     Soda,  under  the   term  nitron,*  or 
natron,  seems  to  have  been  used  in  the  earliest  ages—  a  cir- 
cumstance no  doubt  connected  with  the  fact,  that  it  occurs 
native  in  many  parts  of  the  world ;  as,  for  example,  in  Syria, 
Egypt,  Arabia,  Thibet,  India,  China,  Hungary,  Siberia,  and 
South  America.     The  chief  source  of  soda,  however,  from  the 
days  of  the  elder  Pliny  to  a  very  recent  period,  was  derived 
from  the  combustion  of  sea  plants,  of  the  species  algse,  to- 
gether with  the  salsola  soda  and  salicomia  herbacea,  plants 

*  The  term  Ntrpov  was  perverted  in  the  middle  aces  into  natrmn,  or 
natron,  whilst  the  real  word  "Sit pop  came  improperly  to  signify  nitre, 
or  saltpetre.  But  the  ancients  were  unacqnainted  with  nitre;  and  the 
word  natnim  neyer  occurs  in  the  works  of  the  Greeks  or  Romans,  nor, 
indeed,  in  those  of  the  best  writers  of  the  middle  ages.  Nitre  seems  to 
hare  been  unknown  in  Europe  till  about  the  epoch  of  the  inyention  of  g^in- 
powder ;  and  a  curious  illustration  of  the  error  arising  from  this  corruption 
.  of  names  may  be  seen  in  the  ordinary  translation  of  the  Scriptures.  The 
20th  Terse  of  the  25th  chapter  of  Proverbs  is  thus  rendered :  "  As  he  who 
taketh  away  a  garment  in  cold  weather,  and  as  vinefar  upon  nitre,  so  is 
he  that  singeth  songs  to  a  heavy  heart.''  Now,  the  beauty  of  this  second 
simile  is  here  altogether  destroyed,— for  vinegar  has  no  action  whatever 
upon  nitre ;  but  if  for  this  we  substitute  the  modem  expression  natron,  or 
carbonate  of  soda,  the  force  and  correctness  of  the  metaphor  become  im- 
mediately obvious ;  for  vinegar  and  natron  are  incompatible  substances. 
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naturally  growing  on  the  shores  of  the  Mediterranean,  bat 
extensively  eultivated  on  the  southern  eoasts  of  Spain  for  the 
production  of  impure  soda,  or  barilla,  as  it  ¥ras  commercially 
called.  The  incineration  of  these  plants  furnished  a  hard, 
semivitrified  mass,  of  a  dark-grey  color,  with  a  shade  of 
blue,  from  which,  by  lixiviation  and  crystaUization,  about 
one-fourth  or  one-fifth  of  its  weight  of  carbonate  of  soda 
might  be  obtained.  It  is,  however,  useless  to  enter  into  a 
minute  description  of  this  manufacture,  as  the  only  really 
important  Aictd  connected  with  it  will,  with  more  propriety, 
engage  oar  attention  in  speaking  of  the  fabrication  of  iodine. 
For  the  present,  therefore,  we  quit  the  subject  of  barilla,  and 
its  sub*speeies  kelp,  and  proceed  to  investigate  the  modem  art 
of  manufiacturing  soda.  The  first  step  in  this  process  has 
reference  only  to  the  production  (tf  sulphate  of  soda ;  for  it  is 
by  the  subs^uent  deeomposition  of  this  salt  that  the  car- 
bonate of  soda  is  procured.  To  obtain  sulphate  of  soda,  the 
soda-maker  throws  into  a  kind  of  closed  oven  or  furnace  a 
determined  quantity  of  common  salt,  or  chloride  of  sodium, 
upon  which  a  small  stream  of  sulphiuic  acid  is  allowed  to  fiall 
gradually;  the  mixture  being  continually  raked  about  by  a 
workman  who  is  provided  with  a  long-handled  iron  rake  for  this 
purpose.  The  chloride  of  sodium,  and  the  hydrated  sulphuric 
acid,  mutually  react  upon  each  other, — ^the  water  of  the  add 
being  decomposed  at  the  same  time.  In  this  way  the  oxygen 
of  the  water  passes  to  the  sodium,  forming  soda ;  whilst  its 
hydrogen  combines  with  the  chlorine  to  produce  hydrochloric 
or  muriatic  acid.  The  soda  instantly  unites  to  the  sulphuric 
acid,  thus  generating  sulphate  of  soda,  which  remains  on  the 
floor  of  the  furnace  as  a  white  friable  mass ;  whereas,  the 
hydrochloric  acid  is  expelled  by  the  heat,  and  passes  into  the 
fine  or  chimney.  It  was  long  customary  to  permit  the  escape 
of  this  hydrochloric  acid  as  a  waste  product ;  and  this  is  still 
done  in  some  localities  at  the  present  day.  But  indepoidently 
of  the  actual  loss  thus  caused,  the  injurious  action  of  the  acid 
fiimes  upon  every  form  of  vegetation  for  many  miles  around 
the  manufactory,  has  compelled  the  makers  of  soda  to  con- 
dense this  hydrochloric  acid  by  passing  it  Jthrough  flues 
filled  with  coke,  over  the  cavernous  surface  of  which  a  small 
stream  of  water  constantly  flows.  In  this  way,  a  large  quan-  • 
tity  of  liquid  muriatic  acid  is  procured,  which,  though  too 
impure  for  many  of  the  ordinary  requirements  of  the  arts,  is 
yet  admirably  adapted  for  the  generation  of  chlorine,  and  the 
subsequent  manufacture  of  chloride  of  lime,  concerning  which 
we  shall,   by-and-bye,  offer  a  few  observations.     The  total 
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worth  of  this  waste  product  may  be  gathered  from  the  fact, 
that  in  one  large  soda  works  Dear  Glasgow,  sufficient  muriatic 
acid  is  collected  to  yield  8000  tons  of  chloride  of  lime  per 
annum,  and  yet  this  scarcely  represents  one-twentieth  of  the 
soda  manufacture  of  Great  Britain.  Having  in  this  way  ob- 
tained a  quantity  of  sulphate  of  soda,  the  soda-maker  now 
proceeds  to  his  next  operation.  Here,  however,  it  may  be  as 
well  to  remark,  that  the  sulphate  of  soda  in  question  is  not 
nearly  pure,  but  usually  contains  from  five  to  ten  per  cent,  of 
common  salt,  which  has  escaped  decomposition  in  the  sulphate- 
furnace;  as  it  is  more  economical  to  leave  a  small  entnB  of 
chloride  of  sodium  than  to  add  a  superfluity  of  sulphuric  acid, — 
since  this  latter  is  vastly  more  expensive  than  the  former;  and 
the  presence  of  common  salt  is  rather  beneficial  than  other- 
wise during  the  subsequent  process.  To  convert  this  impure 
sulphate  of  soda  into  carbonate  of  soda,  it  is  mixed  in  about 
eqiud  proportions  with  chalk  or  carbonate  of  lime  and  small 
c«ils,  all  in  a  state  of  rough  powder.  The  mixture,  merely 
thrown  together  with  shovels,  is  projected  into  a  reverberating 
fnmace  called  the  ball-fumaoe,  where  it  is  stirred  about  with 
a  long  iron  paddle  until  it  undergoes  an  imperfect  fusion ;  and 
long  jets  of  yellow  flame,  technically  called  '*  candles/^  burst 
out  from  various  parts  of  the  mass,  which,  for  an  ordinary 
charge  of  three  or  four  hundred-weight,  will  require  about 
three  hours.  The  whole  is  then  raked  out,  and  allowed  to 
oool — ^the  furnace  being  suppUed,  as  before,  with  a  fresh 
charge  of  materials.  The  product  of  this  operation  is  known 
as  bfdl-soda,  and  it  consists  of  carbonate  of  soda,  sulphuret  of 
sodium,  chloride  of  sodium,  undecomposed  sulphate  of  soda, 
carbonate  of  lime,  sulphuret  of  calcium,  and  carbon  or  coke. 
We  have  had  an  opportunity  of  examining  several  specimens 
from  the  largest  manufactories  in  the  kingdom,  and  find  no 
great  difference  in  the  results.  The  average  composition 
appears  to  be  as  under : — 

Soda 19-80 

Carbonic  add 9'24 

Solpharet  of  Bodium  2*64 

Chloride  of  sodiam 5*22 

Sulphate  of  soda 6*10 

Sulphuret  (^calcium 29*40 

Car  Donate  of  lime  21*70 

Coke 6*90 

100* 


We  shall  describe  the  mode  of  analyzing  this  compound  a 
little  further  on ;  but,  at  this  moment,  it  will  be  more  advan- 
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tageottfi  to  parsci6  the  remainder  of  the  operaption  for  procnring 
carbonate  of  soda  from  the  cooled  product  of  the  ball-famace. 
This  substance,  under  the  name  baU-soda,  is  roaghly  broken 
to  pieces,  and  piled  up  in  a  large  iron  tank^  provided  with  a 
ftilse  bottom  or  grating,  and  haying  an  aperture  near  the 
bottom.  When  the  tank  is  full,  the  aperture  near  the  bottom 
is  plugged  up,  and  hot  water  run  upon  the  bBU<-8oda  to  within 
an  inch  or  two  of  the  top  of  the  tank.  The  whole  is  allowed 
to  remain  for  several  hours ;  by  which,  the  salts  of  soda — 
consisting,  as  we  have  seen,  of  carbonate  and  sulphate  of  soda, 
with  the  chloride  and  sul|:Auret  of  sodium^^^are  dissolved;  the 
plug  is  then  withdrawn,  and  the  soluble  matters  are  allowed 
to  flow  away  from  the  carbonate  ot  lime,  sulphuret  of  calcium, 
and  coke,  which  are  insoluble.  Upon  these  latter  a  fresh 
portion  of  hot  water  is  poured,  so  as  thoroughly  to  remove  the 
soda  salts ;  and  this  last  solution  is  commonly  applied  to  a 
quantity  of  new  ball-soda,  in  order  to  economise  the  cost  of 
evaporation.  The  first  fluid  from  the  tank  is  conducted  at 
once  into  a  reverberatory  furnace,  where  the  water  is  rapidly 
expelled,  and  a  dry  saline  product  obtained.  This  is  imme- 
diately transferred  to  what  is  called  the  carbonating  furnace, 
where  the  sulphuret  of  sodium  is  partly  decomposed  by  the 
carbonic  acid  of  the  fiimace,  and  partly  reconverted  into  sul- 
phate of  soda  by  the  oxygen  of  the  air.  Meantime,  the  por- 
tion of  soda  existing  in  the  mass  as  caustic  soda,  becomes 
carbonated  by  the  carbonic  acid  of  the  fire ;  and  hence  the 
name  of  this  particular  furnace.  Having  been  kept  at  a  dull 
red  heat,  but  short  of  that  required  for  actual  ^sion,  the 
whole  is  withdrawn  and  cooled ;  after  which,  it  is  boiled  in 
water,  and  the  concentrated  solution  run  off  into  shallow 
coolers  to  crystallize.  As  the  saline  constituents  now  consist 
almost  entirely  of  carbonate  of  soda^  with  a  little  sulphate  of 
soda  and  chloride  of  sodium,  the  former  salt  crystallises  and 
becomes  solid ;  leaving  the  two  latter,  with  a  portion  of  car- 
bonate of  soda,  in  solution.  The  crystals  are  taken  out,  dried, 
and  packed  for  the  market ;  whilst  the  residuary  solution  is 
evaporated  to  dryness,  and  the  result  sold  under  the  name  of 
soda-ash, — ^though  this  name  is  sometimes  also  applied  to  the 
direct  product  of  the  carbonating  furnace.  The  nature  of  the 
decomposition,  which  takes  place  in  the  ball-furnace,  may  be 
very  correctly  inferred  from  the  composition  of  the  products 
thence  ensuing.  We  have  seen  that  the  primary  mixture  is 
composed  of  sulphate  of  soda,  carbonate  of  lime,  and  carbon. 
On  exposing  these  to  a  red  heat,  sulphuret  of  sodium  is  gene- 
rated, which  immediately  acts  upon  the  carbonate  of  lime, 
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producing  solphuret  of  calcium  and  carbonate  of  soda.  As, 
however,  daring  the  redaction  of  the  sulphate,  of  soda,  part  of 
the  carbonate  of  lime  is  rendered  caustic  by  the  e;xpu]8io9  of 
its  carbonic  acid,  this  caustic  lime  makes  its  appearance  ixv 
the  ball-soda  tank,  and  converts  a  portion  of  the  carbonate  cMf 
soda  into  caustic  soda :  hence  the  necessity  for  the  carbonat*. 
ing  furnace,  which  ib,  moreover^  useful  in  destroying  th^  sul* 
phuret  of  sodium. 

We  shall  now  proceed  to  describe  the  mode  of  analyzing 
bell-soda;  after  which,  it  will  be  necessary  to  review  the 
whole  process  of  soda-making,  with  a  view  to  the  possibility 
of  improvement. 

Having  selected  a  fair  sample  of  the  ball-sod^  to  be  eza- 
mined,  this  must  be  reduced  to  an  extremely  fine  powder; 
and  a  given  weight  of  it — say  100  grs.,  digested  in  two  ounces 
of  hot  wattf  for  ten  or  fifteen  minutes ;  then  throw  the  whole 
on  a  filter,  and  wash  this  gradually  with  three  ounces  of  boil- 
ing water,  taking  care  to  add  these  washings  to  the  first  liquid 
which  passed  through  the  filter.  The  filter,  with  its  insoluble 
contents,  may  now  be  set  in  a  warm  place  to  dry.  Mean** 
while,  the  dear  solutions  being  mixed,  are  to  be  treated  with 
finelv-powdered  carbonate  of  kad,  until  this  ceases  to  be 
blackened;  when  this  occurs,  the  heavy  black  precipitate  (^ 
sulphuret  of  lead  is  allowed  to  settle,  and  the  clear-  colorless 
solution  is  poured  off  into  a  porcelain  bason.  A  little  warm 
water  is  now  to  be  thrown  upon  the  sulphuret  of  lead;  and, 
when  this  has  again  settled,  the  clear  fluid  must  be  withdrawn 
and  added  to  that  in  the  porcelain  bason.  This  being  gently 
heated,  must  next  be  treated  by  a  dilute  acid  of  a  determinate 
strength,  until  litmus  paper,  on  being  dipped  into  it,  becomes 
slightly  reddened;  when  the  amount  of  soda  present,  (nt  of 
carbonate  of  soda,  may  be  inferred,  in  the  usual  way,  from  the 
consumption  of  dilute  acid.  The  sulphuret  of  lead  remaining 
from  this  operation  is  now  to  be  supersaturated  with  acetic 
acid,  and  slightly  heated,  for  the  puipose  of  removing  from  it 
any  excess  of  carbonate  of  lead  that  may  have  been  added  in 
the  first  instance ;  the  sulphuret  of  lead  must  then  be  well 
washed  with  hot  water,  dried  and  weighed.  Every  120  grs. 
represent  40  grs.  of  sulphuret  of  sodium,  and  for  tins,  32  grs. 
of  soda  must  be  deducted  from  the  result  of  the  acidulous 
assay.  The  insoluble  matter  remainfbg  on  the  filter  is  now 
to  be  transferred  to  a  double-necked  bottle,  provided  with  a 
bent  tube,  for  passing  the  evolved  gases  through  a  solution  of 
the  acetate  of  lead  in  weak  acetic  acid.  This  insoluble  mat- 
ter consists  of  carbonate  of  lime,  sulphuret  of  calcium,  and 
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ooke ;  if^  therefore^  diluted  muriatic  acid  is  poured  upon  it, 
the  two  former  substances  will  be  decomposed  with  the  evolu- 
tion of  carbonic  acid  and  sulphuretted  hydrogen,  the  latter  of 
which  is  absorbed  by  the  acidulous  solution  of  the  acetate  of 
lead,  whilst  the  carbonic  add  passes  on  and  escapes.  In 
combining  with  the  solution  of  acetate  of  lead,  the  sulphu- 
retted hydrogen  gives  rise  to  the  formation  of  sulphuret  of 
lead,  which,  being  well  washed  with  hot  water,  then  dried 
and  weighed,  gives  the  amount  of  sulphuret  of  calcium  exist- 
ing in  the  residue :  for  every  120  grs.  of  sulphuret  of  lead 
indicate  84  of  sulphuret  of  calcium.  The  fluid  in  the  two- 
necked  flask  consists  of  chloride  of  calcium,  with  the  coke  of 
the  ball-ash.  This  must,  therefore,  be  thrown  on  a  filter, 
and  well  washed  with  hot  water,  and  dried:  the  ooke  may 
then  be  separated  and  weighed.  As  from  the  existence  of 
carbonate  of  soda  in  the  first  solution,  neither  lime  nor  its 
sulphate  could  exist  in  the  insoluble  matter,  if  this  had  been 
weighed  previously  to  these  latter  experiments,  the  difference 
in  weight,  after  deducting  the  sulphuret  of  calcium  and  the 
coke,  will  be  that  of  the  carbonate  of  lime;  and  this,  under 
the  circumstances,  is  sufficiently  correct  in  moderately  skilful 
hands.  It  now  remains,  therefore,  only  to  determine  the 
quantity  of  chloride  of  sodium  and  sulphate  of  soda  present 
in  the  ball-soda.     For  this  purpose,  100  grs.  of  the  findy- 

Eowdered  compound  are  to  be  treated  exactly  as  before,  with 
ot  water  and  carbonate  of  lead.  In  this  case,  however,  the 
resulting  alkaline  solution  must  be  supersaturated  with  pure 
nitric  acid,  and  to  this  an  excess  of  nitrate  of  silver  must  be 
added,  and  the  mixture  warmed.  A  dense,  coagulated  pre- 
cipitate will  fall,  fh>m  which  the  clear  solution  being  poured 
off  into  a  proper  vessel,  the  precipitate  is  to  be  washed  with  a 
little  boiling  distilled  water,  and  the  washings  added  to  the 
clear  solution  before  mentioned.  The  precipitate  being  now 
well  dried  in  a  dark  place,  must  be  weighed ;  and  for  every 
144  grs.  of  this  precipitate,  60  grs.  of  chloride  of  sodium 
must  be  assumed.  To  the  clear  solution  resulting  from  this 
operation,  an  excess  of  nitrate  of  baryta  must  be  thrown  in, 
and  the  mixture  slightly  heated  as  before,  and  then  thrown 
on  a  previously-weighed  filter.  This  filter,  when  the  solution 
has  passed,  is  to  be  repeatedly  washed  with  boiling  distilled 
water,  until  this  fluid  passes  through  pure ;  the  filter  is  then 
to  be  well  dried  and  weighed,  to  ascertain  its  increase  of 
weight.  This  increase  is  due  to  the  presence  of  sulphate 
of  baryta,  for  every  117  grs.  of  which,  72  grs.  of  sulphate  of 
soda  must  have  existed  in  the  portion  of  li^l-soda  examined. 
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To  determine  the  amoant  of  carbonic  acid  combined  with  the 
soda,  a  given  quantity  (and  for  this  purpose  50  grs.  is 
enough)  of  the  finely-powdered  ball-soda  must  be  lixiviated 
as  before,  and  the  clear  solution  boiled  down  to  dryness  with 
an  excess  of  pure  peroxide  of  manganese, — the  whole  being 
at  last  slightly  heated  over  the  fire*  By  the  action  of  the 
manganese  at  this  heat,  the  sulphuret  of  sodium  is  converted 
into  sulphate  of  soda ;  and  if  die  soda  salts  be  now  dissolved 
in  a  small  quantity  of  water,  and.  the  solution  placed  in  a 
proper  flask,  provided  with  a  bent  tube,  containing  chloride 
of  calcium,  to  arrest  moisture,  the  carbonic  acid  may  be  ex- 
pelled by  a  known  weight  of  diluted  sulphuric  acid ;  and  pre- 
suming the  flask  and  the  vessel  containing  the  dilute  acid  to 
have  been  carefully  weighed  before  and  after  the  experiment, 
the  loss  gives  at  once  the  weight  of  the  carbonic  acid  united 
to  the  soda.  This  appears  never  to  be  equivalent  to  the 
amount  of  soda.  There  is  a  circumstance  connected  with  the 
lixiviation  of  ball-ash,  on  the  large  scale,  which  has  probably 
escaped  the  attention  of  manufacturers,  but  is  of  considerable 
importance  towards  securing  a  successful  result.  The  general 
practice  is  to  employ  hot  water  for  dissolving  out  the  soda 
salts,  and  to  retain  this  solution  in  contact  with  the  insoluble 
residue  for  several  hours.  Theoretically,  this  is  incorrect, 
and,  practically,  we  have  found  it  injurious.  Sulphuret  of  cal- 
cimn,  though  an  insoluble  salt,  is  not  absolutely  so ;  and  the 
moment  this  substance  in  aplution  comes  in  contact  with  car- 
bonate of  soda,  double  decomposition  ensues,  attended  with 
the  production  of  carbonate  of  lime  and  sulphuret  of  sodium 
— a  process  exactly  the  reverse  of  that  which  happens  under 
the  influence  of  a  red  heat,  and  of  which,  in  chemistry,  there 
are  many  other  examples.  Thus  it  constantly  happens  that 
sulphuret  of  sodium  is  found  in  the  lixiviated  products  of 
ball-soda.  If,  however,  cold  water  be  employed,  and  the 
contact  of  the  carbouate  of  soda  with  the  sulphuret  of  calcium 
be  considerably  diminished,  as  with  great  ease  may  be  done, 
by  coarsely  powdering  the  ball-soda,  instead  of  employing  it 
in  lumps,  then  the  clear  solution  is  almost  entirely  free  from 
sulphuret  of  sodium,  and  is  devoid  of  color ;  whereas,  by  the 
hot-water  process,  this  fluid  is  invariably  of  a  dirty-green  hue, 
and  has  an  offensive  odour  of  sulphuretted  hydrogen.  Now, 
remembering  that  the  sulphuret  of  sodium  is  a  dead  loss  to 
the  manufacturer,  and  moreover  diminishes  the  market  value 
of  the  rest  of  his  produce,  the  question  of  hot  or  cold  water, 
with  or  without  proper  pulverization  of  the  ball-soda,  is  in 
reality  a  very  important  afliair. 

VOL.   XXXIX.  3   B 
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By  the  afore-recited  analysifl^  it  appears  that^  out  of  22-91 
parts  of  soda^  2*11  were  combined  with  siilpharetted  hydro- 
gen ;  this  is  at  the  rate  of  more  than  9  per  cent.,  and  would 
form  a  handsome  addition  to  the  usual  profits  of  the  manu- 
facturer. One  of  the  great  drawbacks  upon  the  manufacture 
of  soda  is  the  difScuIty  of  disposing  of  the  insolable  residiie* 
This  contains  more  than  half  its  weight  of  sulphuret  of  cal- 
cium, a  sabstance  which,  in  the  wet  state,  is  rapidly  decom- 
posed by  the  carbonic  acid  of  the  air  with  the  evolution  of 
sulphuretted  hydi'Ogen  gas,  and,  if  moderately  dry,  is  almost 
certain  to  take  fire  by  contact  with  the  atmosphere,  and  thus 
taint  the  surrounding  neighbourhood  with  its  sulphurous  ema- 
nations. It  is  extremely  likely  that  this  refase  product  would 
answer  the  purpose  of  Ume  for  all  agricultural  uses,  and  also 
furnish  sulphur  to  such  crops  as  require  this  element, — ^plants 
of  the  natural  order,  crudfertB,  for  example.  Gas-lime  is,  in 
great  measure,  a  perfectly  analogous  compound ;  and  tbb  is 
largely  used  in  some  of  our  inland  counties,  and  found  to  be 
an  extremely  beneficial  application.  The  refose  of  soda-works 
has  not,  however,  assumed  a  similarly  favorable  character 
amongst  farmers ;  and  it  is  now  a  real  and  growing  nuiaanoe 
to  the  manufacturer  of  soda. 

Perhaps,  after  all,  it  would  be  better  to  think  of  devising  a 
remedy  for  preventing  the  formation  of  this  residuum,  than 
seek  an  outlet  for  its  consumption.  With  this  view,  we  virai- 
ture  to  lay  the  following  process  before  our  readers,  as  em- 
bracing within  itself  what  may  be  termed  the  perfection  of 
soda-making.  How  far,  on  a  large  scale,  the  difficulties  might 
increase  beyond  the  advantages,  our  experience  will  not  enable 
us  to  judge ;  but,  in  a  moderate  wlay^  the  whole  of  the  opera- 
tions have  been  consecutively  tried  and  found  satis£ietory. 
The  key  to  the  ultimate  decomposition  turns  upon  a  circum- 
stance in  chemistry  which  is,  for  the  most  part,  but  little 
known,  and  that  is,  the  ease  with  which  the  hydroeulphates 
of  the  alkalies,  when  slightly  moistened,  are  converted  into 
carbonates  by  the  action  of  carbonic  acid.  If  much  water  be 
present,  the  decodiposition  goes  on  languidly,  and  is  never 
^pertett ;  if  too  little  water,  the  decomposition  is  speedily  ar- 
rested by  the  formation  of  a  crust  of  alkaline  caHionate.  It 
is  the  middle  state,  between  these  two  conditions,  which  must 
be  aimed  at,  and  whichr  we  will  now  proceed  to  describe  in  a 
condensed  account  of  the  proposed  method  :*— With  a  precisely 
similar  form  of  apparatus  to  that  now  in  use  for  preparing 
sulphate  of  soda,  and  condensing  muriatic  acid,  but  widi  some 
little  additional  care,  a  given  weight  of  common  salt  might  be 
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eonverted  into  sulphate  of  soda^  and  the  whole  oi  its  muriatiQ 
acid  condenaedj  which,  of  course,  would  be  an  exact  equivalent 
to  the  Boda  present  in  the  sulphate  of  soda;  that  is  to  say, 
60  parts  of  chloride  of  sodium,  and  49  parts  of  pure  hydrated 
aulpharic  acid,  would  produce  72  parts  of  dry  sulphate  of 
soda,  and  37  parts  of  anhydrous  muriatic  acid.  These  rela* 
tire  proportions  must  be  borne  in  mind  to  facilitate  the  com- 
preben8i<m  of  the  ultimate  process.  Having  placed  the  mu- 
riatic add  on  one  side  for  the  present,  we  proceed  to  convert 
the  sulphate  of  soda  into  sulphuret  of  sodium,  by  mixing  it 
with  its  own  weight  of  coarsely-powdered  coal  or  coke,  and 
exposing  the  mixture  to  a  red  heat  in  a  proper  furnace  for  an 
hour  or  two.  At  this  temperature  tbe  carbon  of  the  ooal 
unites  with  the  oxygen  of  the  sulphate  of  soda,  and  flies  off  as 
carbonic  oxide-gas,  leaving  the  sulphur  and  sodium  combined 
together  as  sulphuret  of  sodium,  with  the  excess  of  small  coal 
or  coke  employed.  As  soon  as  this  mixture  is  sufficiently 
cool,  it  should  be  broken  or  pounded  into  a  rough  powder, 
which  must  now  be  moistened  with  water  to  the  consistence 
of  damp  sand,  or  until  a  handful,  tightly  squeesed  in  the 
handf  adheres  together  as  a  ball  or  lump»  When  this  is  tha 
case,  the  whole  diould  be  placed  in  a  vessel,  or  set  of  vessels, 
similar  to  those  used  for  the  purification  of  coal-gas  by  means 
of  slaked  lime.  It  is  best  to  have  four  of  these  vessels,—* 
three  of  whidi.  are  to  be  continually  in  action*  The  moistened 
sulphuret  of  sodium,  or  hydrosulphate  of  soda,  being  duly 
arranged,  a  stream  of  carbonic  acid  is  made  to  traverse  the 
three  vessels  in  action,  by  which  the  hydrosulphate  of  soda  is 
converted  into  carbonate  of  soda,  and  the  hydrosulphnric  add, 
or  sulphuretted  hydrogen,  being  expelled  in  a  pure  state,  may 
readily  be  burnt  at  a  jet  in  a  common  sulphuric  acid  cham- 
ber, with  the  usual  dose  of  nitrate  of  soda  for  its  acidification. 
Thus  the  quantity  of  sulphuric  i^id  originally  employed  tp 
decompose  the  salt  would  be  constantly  regenerated  and  used 
ov«r  again.  The  requisite  carbonic  acid  would  also  be  eaaily 
procured  by  acting  upon  chalk  with  the  muriatic  acid  con- 
deaaed  in  the  first  instance.  Some  fear  might  seem  to  be 
justified  by  the  possibility  of  the  carbonic  acid  passing  off 
with  the  sulphuretted  hydrogen ;  but,  under  common  care, 
guided  by  experienee^  this  could  never  occur.  So  long  as  any 
eonsiderable  quantity  of  hydrosulphate  of  soda  remained  ii^ 
the  second  and  third  vessels,  no  carbonic  acid  .cpuld  pasa 
through  them;  and,  as  soon  as  No.l  was  discovered  to  be 
satoraied,  this  m^ht  be  thrown  out  of  action,  and  the  fourth 
vessel  employed*  -  Meanwhile,  No.  1  inight  be  emptied^  jnd 
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refilled  with  fresh  material  to  follow  on  after  No.  4,  whea  the 
second  vessel  was  saturated ;  and  tbos  on  continually. 

In  commencing  this  description  we  assumed  at  first  60  parts 
of  common  salt  and  49  of  hydrated  sulphuric  add,  which 
would  give  72  of  sulphate  of  soda,  and  87  of  muriatic 
acid.  Now  these  72  of  sulphate  of  soda  would  form  49  of 
hydrosulphate  of  soda;  whilst  87  of  muriatic  acid,  by  acting 
upon  chfdk^  would  furnish  exactly  sufficient  carbonic  acid  to 
convert  the  49  of  hydrosulphate  of  soda  into  64  of  carbonate 
of  soda^  and  17  of  sulphuretted  hydrogen.  But  this  sul* 
phuretted  hydrogen,  when  carefully  consumed,  would  rege- 
nerate 49  parts  of  sulphuric  acid,  to  be  again  used  in  decom- 
posing 60  parts  of  common  salt,  and  so  on  in  endless  rotation. 
The  only  resulting  products  would,  therefore,  be  carbonate  of 
soda  and  muriate  of  lime ;  the  sulphuric  acid  merely  per- 
forming the  part  of  a  vehicle  for  effecting  the  decompoaition. 
As  regards  the  economy  of  this  process,  it  seems  in  no  way 
doubtful,  and,  viewed  m  a  practical  light,  there  is  no  insur- 
mountable or  even  probable  difficulty  in  the  way  of  its  im- 
mediate and  successful  adoption:  necessarily  there  would 
arise  some  loss  from  waste,  and  commercial  impurities ;  but 
the  scope  for  speculative  industry  is  very  large,  and  all  risk 
of  failure  may  be  reduced  within  reasonable  limits  by  be- 
ginning upon  a  very  small  scale  at  first,  and  extending  the 
manufacture  in  proportion  to  the  success  of  the  enterprise. 
The  huge  mountains  of  sulphuret  of  calcium  which  arise 
under  the  present  system,  and  contaminate  the  air  with  their 
pestiferous  exhalations,  proclaim  too  obviously  that  a  change 
is  needed;  and  some  idea  of  the  enormous  mass  of  matter 
thus  daily  accumulating,  may  be  gathered  from  the  fact,  that 
one  soda-maker  alone  admitted  to  us  that  his  average  pro- 
duction of  this  residue  was  at  the  rate  of  400  tons  per  week, 
or  20,800  tons  per  annum. 

THS   MANUFACTURE   OF   SOAP. 

This  branch  of  industry  is  so  closely  dependent  upon  the 
above  subject  of  our  remarKs  that  we  need  but  trace  a  portion  at 
its  products  through  the  market,  to  find  ourselves  in  the  midst 
of  a  soap  works.  It  will  be  remembered  that,  in  speaking  of 
the  action  of  the  oarbonating  furnace,  we  had  occasion  to 
explain  how  the  carbonate  of  soda,  contained  in  the  roasted 
product,  was  extracted  by  lixiviation  and  crystallisation,  and 
the  mother-liquor,  or  uncrystallisable  portion,  being  subse- 
quently evaporated  to  diyness,  and  sold  under  the  name  of 
soda-ash,  in  common  with  the  direct  product  of  the  carinm* 
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ating  furnace.  This  soda-ash  is  the  substance  employed  in 
the  manufacture  of  soap^  and  varies  in  the  amount  of  soda  it 
contains  to  the  extent  of  firom  30  to  50  per  cent.^  according 
to  the  mode  of  its  formation.  A  small  quantity  of  this  soda 
is  occasionally  in  the  caustic  state ;  but  the  great  bulk  is 
combined  with  carbonic  acid^  as  carbonate  of  soda  and  variable 
proportions  of  chloride  of  sodium  and  sulphate  of  soda  exist 
with  it  in  the  soda-ash.  The  fabrication  of  soap  is  under  the 
surveillance  of  the  Excise^  and  consequently  there  is  little  or 
no  scope  for  improvement^ — an  assertion  well  supported  by 
the  notorious  fact  that  no  alteration  has  taken  place  in  it 
since  the  reign  of  Queen  Anne.  Yet^  looking  upon  the  in- 
numerable changes  and  metamorphoses  which  the  fats  and 
oils  are  capable  of  undergoing  through  the  agency  of  che- 
mistry^ there  is  no  subject  which  offers  a  fairer  field  for  the 
laboTB  of  inventive  genius  than  this  very  manufacture.  The 
elements  united  together  in  the  class  of  animal  and  vegetable 
oils  or  fats  are  not  numerous^  but  seemingly  fitted  for  dis- 
playing an  endless  mutability;  and  no  doubt  the  day  will 
come^  when^  from  perhaps  the  cheapest  and  most  worthless 
of  these  substances^  we  shall  be  able  to  form  every  other 
variety ;  or^  even  from  wood  and  coal,  extract  substcmces  of 
this  kind  to  rival  and  supersede  tallow^  wax,  or  spermaceti. 
At  present,  however,  the  principal  manufacture  interested 
in  the  working  out  of  such  questions  lies  under  the  inquisi- 
torial power  of  oar  great  fiscal  harpy.  Improvement,  under 
such  an  influence,  loses  its  reward;  for  concealment  is  impos- 
sible, not  only  for  the  period  required  to  seal  a  patent,  but 
even  for  a  day  or  an  hour.  The  Excise  officer  is  omnipotent 
in  a  soap  works,  for  he  carries  the  master  key  of  every  lock 
on  the  premises — all  must  open  when  he  knocks — all  must 
explain  when  he  questions.  In  spite,  therefore,  of  the  thou- 
sands of  interesting  discoveries  which  have  been  made  within 
the  last  twenty  years  in  departments  of  the  arts  closely  aUied 
to  soap-making,  this  manufacture  has  stood  still  for  more  than 
two  hundred  years,  and  presents  the  most  remarkable  proofii 
of  the  unwholesome  and  impoUtic  nature  of  Excise  interference. 
Under  such  circumstances,  we  feel  almost  compelled  to  depart 
from  our  ordinary  course  of  offering  a  few  remarks  in  the 
direction  of  improvement.  Hints  of  this  kind  are  to  the  soap- 
maker  like  the  water  bubbling  in  the  cup  of  Tantalus.  He 
may  see  but  cannot  enjoy  the  proffered  boon,  for  he  is  tied  down 
by  regulations,  presumed  to  have  been  necessary  for  the  social 
status  of  this  kingdom  at  the  time  of  Queen  Anne.  Our  re- 
marks upon  the  soap  manufacture  will,  consequently,  bear  no 
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proportion  whatever  to  the  importance  of  the  subiecty  nor  to 
the  position  which  it  wonld  assmne  to-morrow  if  relieTed  from 
Excise  restrictions :  the  incubus  which  has  so  long  restrained 
the  wing  of  invention  would  laugh  at  our  efforts  to  raise  the 
victim  of  his  oppression. 

In  this  department  of  indnstiy  improvement  has  therefor^ 
of  necessity,  a  foreign  origin,  and  hence  we  r^ard  it  as  a 
mere  matter  of  course  that  the  Exhibition  prise  medal  for 
soap  should  have  passed  into  the  hands  of  an  American* 
Mr.  John  Ransom  St.  John,  of  New  York — ^for  ihe  soap  made 
under  whose  process  a  pri£e  medal  has  been  most  justlj 
awarded — ^has,  we  see,  secured  his  process  in  this  conntiy  bj 
letters-patent :  yet  it  will  not  surprise  us  in  the  least  to  find 
that  Mr.  St.  Joim  is  prevented  by  the  Excise  from  following 
out  his  invention  here.  A  circumstance  exactly  parallel  to 
this  assumption  occurred  a  few  years  ago  to  another  foreigner. 
Dr.  Normandy,  who  had  taken  out  a  patent  for  improvements 
in  soap  making,  but  was  ruinously  interfered  witn  and  ulti* 
matelv  stopped  by  the  Excise.  In  wishing  Mr.  St.  JohUi 
therefore,  au  the  success  his  extremely  ingenious  invention 
merits,  we  warn  him  that  he  may  yet  fall  beneath  the  crushing 
influence  of  the  Broad  Street  authorities. 

The  first  step  in  the  production  of  soap  consists  in  obtain- 
ing a  solution  of  soda,  or  what  is  termed  caustic  ley.  For 
this  purpose  a  given  quantity  of  the  soda-ash  previously  spoken 
of,  is  mixed  with  an  amount  of  recently  slaked  lime  propor* 
tioned  to  the  previously  ascertained  strength  of  the  soda-ash  | 
with  these  a  certain  biuk  of  sand  is  generally  mixed,  for  ths 

Purpose  of  facilitating  the  subsequent  process  of  filtration* 
he  entire  mixture  is  now  plaoe^  layer  by  layer,  in  a  tank^ 
similar  to  that  described  for  lixiviating  the  baU-soda  in  soda 
works.  The  layers  of  mixture  are  separated  by  layers  of  rusk 
matting  from  each  other,  and  a  plug  being  driven  into  the 
lower  orifice  of  the  tanl^  this  latter  is  filled  full  of  water 
and  allowed  to  stand  for  twelve  or  eighteen  hours.  The  plug 
being  then  withdrawn,  the  saturated  solution  of  caustic  soda 
flows  down  into  a  reservoir,  placed  beneath ;  after  which,  the 
plug  is  again  replaced — more\water  applied — and  this  openui 
tion  is  repeated  five  or  six  tinm;  the  various  liquors,  thus 
obtained,  being,  conveyed  into \|iq^arate  reservoirs,  and  dis* 
tinguished  from  each  other  by  th^  names  first  running,  second 
running,  and  so  on, — the  lasbfoeing,  of  course,  the  weakest. 
When  weak  soda-ash  is  tnifiojeA,  little  or  no  common  salt 
need  be  added  to  the  mixtuine  in  the  lime  vat ;  but  when  soda*> 
ash  of  gpeat  strength  is  used,  it  is  necessary  to  add  a.noitt* 
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ftiderable  auantity  of  commob  salt  to  it^  for  a  ptirpose  which 
will  shortly  be  explained.  Having  in  this  way  procured  a 
aeries  of  caustic  leys^  of  different  degrees  of  strength^  the 
weakest  is  pumped  up  into  a  boiler^  or  copper^  as  it  is  called; 
though  generally  tnade  of  cast-iron.  To  this  ley  a  quantity 
c^tauow  is  added,  and  the  whole  boiled  for  some  time,  or 
until,  upon  testing  it,  the  ley  is  found  to  have  lost  its  caustic 
property.  The  whole  is  now  allowed  to  cool  and  remain  at 
rest  until  the  ley,  now  deprived  of  its  alkali,  settles  to  the 
bottom  of  the  copper;  from  whence  it  is  pumped  out  by  a  kind 
of  force-pump,  as  the  Excise  regulations  do  not  permit  it  to 
be  withdrawn  or  run  off,  as  it  is  in  other  countries,  from  the 
bottom  of  the  boiler.  This  fluid  is  denominated  spent  ley, 
and  contains  a  portion  of  glycerine,  derived  from  the  fat  or 
tallow,  together  with  the  sulphate  and  muriate  of  soda,  of  the 
soda-ash,  and  an  additional  quantity  of  muriate  of  soda  added 
by  the  soap-maker.  The  presence  of  this  muriate  of  soda  is 
indispensable,  for  otherwise  the  tallow  and  ley  would  unite 
into  a  unifovm  emulsion,  from  which  it  would  be  impossible 
afterwards  to  separate  the  spent  ley )  but  fM  soap  is  altog^er 
insoluble  in  a  soltttion  of  common  salt,  the  partially  saponified 
compound  is  thus  brought  to 'float  on  the  sur&ce,  and  permit 
of  the  spent  ley  precipitating  to  the  bottom,  from  whence,  as 
we  have  seen,  it  is  pumped  away  and  lost,  being  of  no  value. 
This  constitutes  what  is  called  an  operation ;  and  after  con- 
tinuing to  repeat  these  operations  three  or  four  times,  with 
leys  of  gradually  increasing  strength,  a  period  arrives  at  which 
the  grease  is  said  to  be  ''killed,"  or,  in  other  words,  the  tallow 
is  sapotiified,  or  combined  with  its  ftdl  equivalent  of  soda. 
This  point  is  well  known  to  the  workmen  by  the  consistence 
of  the  compound,  when  a  little  of  it  is  squeezed  between  the 
finger  and  thumb  and  aDowed  to  cool ;  if  finished,  it  readily 
separates  from  the  skin  as  a  hard  cake,  and,  moreover,  has  no 
longer  the  taste  peculiar  to  grease ;  if,  on  the  contrary,  any 
tallow  remain  unsaponified,  this  oozes  out  by  the  pressure,  and 
becomes  perceptible  both  to  the  sight  and  taste*  A  more 
certain  mode,  however,  is  to  decompose  a  portion  of  the 
suspected  soap  by  means  of  an  acid,  and  ascertain  whether 
the  resulting  grease  is  wholly  soluble  in  boiling  spirits  of 
wine,  for,  if  not,  the  saponification  has  been  imperfect.  Pre- 
suming, however,  that  a  perfect  result  has  been  secured,  the 
soap  has  now  to  be  brought  into  a  marketable  condition, 
and,  for  this  purpose,  it  is  fused  with  a  quantity  of  weak  ley 
or  water.  So  soon  as  combination  has  taken  place,  a  quantity 
of  very  strong  ley  is  added,  until  an  incipient  separation  be- 
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gins  to  shew  itself.  The  heat  is  now  inereased^  ttid  like 
Soiling  continued  for  a  considerable  time> — ^the  mass  h&ng 
prevented  from  boiling  out  of  the  vessel  by  workmen^  armed 
with  shovels^  who  dash  the  soap  to  and  bo,  so  as  to  break  die 
froth  upon  the  surface,  and  favor  evaporation.  At  first  the 
soap  is  divided  into  an  innumerable  number  of  small  globnlesy 
each  separate  and  distinct  from  its  fellow;  but,  as  tlie 
boiling  goes  on,  those  gradually  run  together  into  larger  and 
larger  globules,  till  at  last  the  soap  is  seen  to  assume  a  pasty 
consistence,  and  to  unite  in  one  uniform  mass,  through 
which  the  steam  from  below  slowly  forces  its  way  in  a  series 
of  bursts  or  little  explosions.  The  process  is  now  finished^ 
and  all  that  remains  to  be  dbne  is  to  shut  down  the  lid  of  the 
copper^  having  previously  extinguished  the  fire.  In  from  one 
to  two  or  three  days,  according  to  the  nature  and  quantity  of 
the  soap  in  question,  the  lid  is  again  raised,  and  the  semi- 
fluid soap  ladled  from  the  precipitated  ley  by  means  of  ladles ; 
the  product  being  thrown  into  a  wooden  or  iron  frame,  of 
specific  dimensions,  where  its  weight  is  estimated  by  measure- 
ment, and  the  duty  charged  upon  it.  In  making  comm<m 
yellow  or  resin  soap,  the  resin  is  usually  added  after  the 
saponification  of  the  ^Uow,  in  the  proportion  of  one-third  or 
one-fourth  of  the  tallow  employed.  The  subsequent  opera- 
tions are  much  about  the  same  as  those  above  described ;  but, 
in  addition,  just  before  closing  the  lid  of  the  copper,  a  quan- 
tity of  water  or  weak  ley  is  sprinkled  over  the  melted  soap, 
which  carries  down  with  it  the  mechanical  impurities  of  the 
resin ;  and  these  constitute  a  dark  layer  of  soap,  resting  upon 
the  ley,  which  is  not  poured  into  the  frame  with  the  rest,  but 
is  placed  apart  under  the  name  "  niger/'  and  brings  a  less 
price.     Good  curd  or  white  soap  shoidd  contain,  of 

Grease   61  parts. 

Soda 6-2 

Water    82*8 

100- 

or  consist  of  

Grease  acid 1  atom  =  315 

Soda    latx>m»«    82 

Water 17  atonm  «  163 

Resin  soap  has  a  more  variable  composition,  but  when  not 
adulterated  with  water  should  contain  about  as  follows : — 

Grease  and  resin 60 

Soda 6 

'Water ; 84 

.  100 
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Tbe  msmifactave  mt  soft  aoap  differa  greatly  from  that  of 
luurd  aoap ;  aa,  in  thia  case,  nothing  is  separated  from  tho 
mixtufe  in  the  boiler ;  and  the  alkali  employed  is  potash,  and 
not  soda.  The  mode  of  obtaining  a  caustic  ley  of  potash  is^ 
howerer,  exactly  the  same  as  with  soda,  except  that  the  weak 
leys  are  used  in  place  of  water  for  a  subsequent  operation, 
and  not  pumped  up  into  the  boiler.  The  materials  employed 
aa  £it8,  are  mixtures  of  the  vegetable  and  animal  oils,  as  rape, 
and  the  fish-oil  called  "  Southern/'  For  the  best  kinds  of 
soft  soap,  a  little  tallow  is  added  to  these,  which  produces  a 
peculiar  kind  of  mottling  or  crystallization  in  the  soap  that 
ooiifers  additional  value  upon  it.  These  oils  or  fats  are  merely 
bcnled  with  the  strong  caustic  potash-ley  until  thorough  com- 
bination has  taken  place,  and  so  much  of  the  water  of  the  ley 
18  evaporated,  that,  when  a  portion  of  the  soap  is  poured  upon 
a  cold  slab,  and  allowed  to  reat  for  a  few  minutes,  it  assumes 
the  eonsistenoe  of  weak  butter.  As  soon  as  this  happens,  the 
whole  is  run  out  into  little  casks,  where  it  cools;  and  is  thus 
sent  into  the  market.  Of  course  no  atomic  arrangement  can 
be  traced  in  so  variable  a  compound;  and  hence  its  analysis 
presents  no  point  of  interest.  The  employment  of  soft  soap 
is  daily  becoming  more  and  more  limited.  Soft  soap  usually 
contains  as  under, — 

Fatty  dls 43 

Potaah  10 

Water   47 

100 

but  its  composition  differs  greatly. 
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MUSICAL  INSTRUMENTS. 

FREE-REED   INSTRUMENTS. 

A  CLASS  of  keyed  musical  instruments  has  lately  come  into 
extensive  use,  combining,  in  a  remarkable  degree,  the  advan*- 
tages  of  volume  of  tone,  compass,  the  power  of  soatenuto,  and 
expression,  and  having,  in  addition,  the  useful  qualifications 
of  simplicity  of  construction  and  smallness  of  size.  Instru- 
ments of  this  class  exist  in  different  forms,  and  under  various 
names ;  but,  as  they  are  all  modifications  of  the  same  princi- 
ple, we  have  classed  them  together  under  the  above  title. 
The  tones  are  produced  in  each  by  what  is  called  the  free- 
reed,  an  apparatus,  the  construction  of  which  will  be  under* 
stood  from  the  following  description. 

VOL.  xxxix.  3  c 
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Id  the  ordinary  reed-pipe  of  an  organ  (a  deamitioii  of 
wliicli  18  given  at  page  108,  ante)  the  aound  is  prooiieed  by' 
the  vibration  of  a  tbm  tongue  of  xnetali  allowed  to  beat 
upon  the  flattened  side  of  a  tube,  and  ao  aitemately  to 
cover  and  uncover  a  slit  or  opening,  through  which  the  air 
pasaea  into  the  pipe  above.  Now,  let  ub  auppoae  that  the 
brass  tongue  (which,  in  the  above  case,  must  of  course  be 
large  enough  to  cover  the  opening  entirely,  and  to  bear  on  its 
margin)  be  made  a  little  smaller,  so  as  not  to  cover  the  open« 
ing,  but  just  to  enter  within  it  without  touching.  The  con- 
sequence will  be,  that  when  the  reed  is  set  in  vibration,  it  wiU 
no  longer  beat  against  the  plate,  as  in  the  ordinary  or)gan 
reed,  but  will  oscillate /r^e/jy,  entering  the  opening  and  leay* 
ing  it  again  at  each  vibration.  It  is  obvious  that,  since  the 
tongue  IS  made  to  dose  the  opening  as  nearly  as  possible,  it 
will  check,  in  every  vibration,  the  current  of  air  passing 
through,  in  the  same  manner  as  the  beating-reed;  aad  the 
effect  will  therefore  be,  as  in  that  case^  a  series  of  pulaadona 
in  the  air,  producing  a  musical  tone. 

This  disposition  of  reed  is  called  a  free-reed,  and  it  has 
several  advantages  over  the  beating  one,  which  have  led  to 
its  adoption  in  the  class  of  instruments  we  are  now  describing* 

In  the  first  place  its  tone  is  of  a  more  agreeable  quality^ 
more  smooth  and  mellow,  and  free  from  the  tendency  to  be- 
come harsh  and  snarling,  which  often  exists  in  the  beatings 
reed. 

Secondly,  it  requires  no  pipe,  which,  in  the  beating-reed, 
is  always  necessary  to  modify  the  tone ;  without  this  addition^ 
indeed,  the  ordinary  organ  reed-stops  would  be  unendurable. 
The  importance  of  this  advantage,  as  regards  simplicity^ 
cheapness,  and  compactness,  must  be  self-evident. 

Thirdly,  it  is  less  Uable  to  get  out  of  order; — the  beating 
of  the  ordinary  reed  is  constantly  tending  to  produce  derange- 
ment, and  to  throw  it  out  of  tune;  the  free-reed,  encounter- 
ing no  obstacle  in  its  vibration,  is  much  less  liable  to  be . 
disturbed. 

Fourthly,  it  gives  an  entirely  new  property,  which  the  ordi- 
nary organ  does  not  possess,  namely,  the  power  of  expreesionu 
The  beating-reed  gives  but  the  one  grade  of  tone  it  is  voiced 
to,  without  variation,  and  will  only  speak  properly  under  the 
pressure  of  wind  it  is  originally  constructed  for ;  but  the  free- 
reed  has  the  valuable  peculiarity,  that,  by  varying  the  pressure 
of  the  wind,  the  power  of  the  tone  may  be  varied  at  pleasure, 
without  altering  the  piteh.  The  reason  of  this  is  found  in  the 
well-known  fact,  that  the  vibrations  of  an  elastic  body  will  be 
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isoehronous,  no  matter  what  tbe  extent  of  the  oscillation  may 
be.  The  eflfect  of  a  more  powerful  wind  is  to  increase  the  arc 
of  vibration,  and  the  greater  impetus  of  the  passing  air  gives  a 
more  powerftd  tone ;  but  since  the  vibrations  are  performed 
in  the  same  time,  the  pitch  of  the  note  remains  uniform*  By 
simple  contrivances,  therefore,  for  varying  the  pressure  of  the 
wind,  the  free>reed  may  be  made  to  give  any  gradation  of 
fiano  and  fortej  and  to  produce  any  crescendo  and  diminu- 
end&  effects  that  may  be  desired. 

The  finee-reed  is  very  ancient,  having  been  used  in  China 
from  time  immemorial;  its  modem  revival  in  Europe  appears 
to  be  due  to  the  efforts  made  to  give  to  the  organ  the  power 
of  expression.  About  1810,  a  M.  Gr6m6  constructed  two 
instrumentsr  on  this  principle,  one  of  which  was  sent  to  the 
Conservatoire,  the  other  to  the  convent  of  the  Sacr^-Coeur,  at 
Paris.  In  1827,  three  stops,  on  the  free-reed  or  expressive 
principle,  were  introduced  into  the  organ  at  Beauvais  Cathedral 
by  a  workman  of  M.  Gr^ni^'s,  named  Cosyn,  and  who  was 
again  employed,  in  1829,  by  M.  Sebastian  Erard,  to  execute 
a  stop  of  a  similar  kind  in  an  organ  built  by  him  for  the 
Tuileries.  M.  Erard  varied  the  application  in  a  novel  manner, 
by  making  the  expression  depend  on  the  depth  of  the  touch. 
This  organ  was  destroyed  in  the  revolution  of  July,  but  the 
free-reed  stop  was  saved,  and  is  still  in  the  possession  of 
M.  Erard.  The  new  idea  embodied  in  it,  however,  has  not 
been  further  carried  into  practice. 

These  attempts  excited  but  little  notice,  and  the  use  of  the 
free-reed  would  probably  not  have  been  much  extended,  had 
not  the  principle  been  applied  in  a  more  popular  form. 
About  lS27f  a  little  instrument  was  made  in  Germany,* 
consisting  of  a  few  simple  free-reeds,  fixed  in  a  thin  metal 
plate,  and  blown  directly  with  the  mouth;  they  were  so 
tuned  as  to  sound  a  chord  when  blown  together,  or  a  set  of 
trampet  notes  separately.  Then  came  an  extension,  by  put- 
ting aeverai  chords  on  the  same  plate,  either  of  which  could 
be  taken  at  pleasure,  or  the  notes  picked  out  separately,  so  as 
to  form  a  connected  melody.  The  instrument  thus  improved 
was  made  in  England  by  Messrs.  Wheatstone,  who  called  it 

*  In  1829,  a  M.  Finflonnat  patented,  in  France,  what  lio  caUed  a  Umoionef 
vis.)  a  Bingle  ixee-reed  set  in  a  plate  of  metal,  or  motlier-o'-pean,  and 
naed  as  a  snbstitate  for  the  tnning-fork  or  pitch-pipe.  This  is  claimed  by 
the  French  as  the  original  of  the  portable  freo-rced  instraments ;  bnt  there 
is  eTidenoe  that  the  Qerman  contrivance  alluded  to  in  the  text  was  in- 
vented, and  imported  from  Leipeio  into  England,  by  Messes.  Wheatstone, 
at  an  earlier  date. 
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the  jfBoKna,  and  publiaked,  in  18d9y  a  book  of  inilniislioDa 
for  its  use.* 

By  flucoemve  augmentati<ms^  however,  the  hutniment  soon 
became  too  large  for  the  mouthy  and  the  nest  step  was  to 
attach  to  it  a  small  hand^^bellows,  and  a  set  of  ke^  opening 
ralvea  toet  the  Tarions  notes :  thia  formed  the  aecmliem,  an 
iDstmment  whichj  though  exoeedingly  imperfoot,  ha»  been  the 
most  popular  of  aU  Ae  apphoationa  of  the  principle*  In 
its  smallest  and  simplest  forma  it  has  been  made  for  a  few 
pencej  as  a  plaything  for  dnldten^  vdiile  in  its  most  eqioiaiYe 
shape  it  has  aspired  to  the  execatbn  of  music  of  no  mean 
diaracter.  According  to  the  uanal  oonstruction,  the  accordion 
consists  of  a  pair  of  rectangcdar  single  bellows,  one  board  <^ 
which  is  held  in  each  hand;  so  that  by  aeparattng  the  handa 
the  bellows  are  extended,  and  caused  to  dww  in  air ;  and  by 
approaching  them  together,  the  air  is  forced  out  again.  The 
board  held  in  the  right  hand  contains  the  reeda,  with  their 
finger-keys  and  valves;  which  are  so  arranged  that  ead&  key 
covers  two  reeds  and  conespcmds  to  two  notes,— one  being 
sounded  in  expanding,  and  the  other  in  compreasing  the  bdhnrs. 
For  example,  when  a  certain  key  is  opened  and  die  bdlows 
expanded,  they  will  draw  in  air  through  the  reed  sounding  C ; 
but  when  compressed,  they  will  force  out  the  air  through  the 
reed  D.  Similarly,  the  next  note  will  give  E,  by  expanding^ 
and  F,  by  compressing,  and  so  on ;  the  dbjeet  b^g  to  increase 
the  compass,  without  augmenting  the  number  of  keys*  Th&ce 
are  also  one  or  two  chord  keys,  by  opening  which,  the  instru- 
ment will  sound  certain  chords,  giving  a  rude  kind  of  aeoom- 
paniment  to  the  melody;  and  there  is  also  a  wind-valve, 
managed  by  the  left-hand,  by  the  aid  of  which  the  beOowa 
may  draw  in  or  expd  air  wh^  required,  without  causing  the 
reeds  to  sound.  It  may  be  gathered,  however,  from  thia 
description,  that  the  accordion  is  a  most  defective  instrument, 
little  better  indeed  than  a  toy ;  it  will  play  in  only  the  key 
it  is  constracted  for,  and  even  in  tiiis  its  capahiUties  are  very 
limited ;  and  though  its  tones  are  pleasing,  ita  e&ds  soon  be- 
come monotonous  and  disagreeable  to  the  educated  ear* 
. :  A  far  more  successful  instrument  of  thia  kind  is  ike  cofi- 
ceriina,  the  invention  of  Messrs.  Wbeatstone.  Shortly  after 
the  introduction  of  the  Molina  by  this  firm,  as  noticed  above, 
they  effected  a  considerable  improvement  upon  it,  by  enclosing 
the  reeds  and  plate  in  a  small  box,  and  adding  valvea  to  open 

,   *  A  description  of  tliia  iAstrument  was  gubliBhed,  in  1829}  in  Uie  "  Har^ 
monicon,"  a  monthly  periodical  devoted  to  musical  subjeots. 
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ny of'tiiriioteB  at  pleasore :  this  waa  called  the  ftynphoniQit  j 
the  wind  waa  aapplied  to  the  intmbr  of  the  box  by  the  mouthi 
md  the  vdrea  were  acted  npoB  by  studs  prcjectingfrom  the  two 
aidea^  eonveaiently  for  the  fingiars  of  the  right  and  left  hand. 
3Sie  substitation  of  bellows  for  the  action  of  the  month,  and 
certain  other  impravmnidnts  conaequent  thereapon^  tranafonned 
Urn  iastmment  into  the  concertina.  It  consista,  as  now  made, 
of  a  hand^belbws,  with  reeds  and  keys,  something  like  the  ae« 
eordion  in  its  general*  principle,  but  differing  essentially  from 
*hat  inatnus^it  in  the  arrangement  of  its  details.  The  bel* 
Iowa  are  of  an  octagonal  shape,  and  the  reeds  and  kevs  are 
contained  in  both  boards,  so  as  to  be  played  on  by  the  nngers 
of  both  hands.  The  keys  consist  of  small  cylindrical  studs, 
•projecting  from  the  middle  of  the  bellows  boards,  and  are  in** 
geniously  arranged  for  fisbcility  of  performance.  The  bellows 
•boards  are  held  by  straps  passing  round  the  beck  of  the  hands, 
so  that  the  fingers  are  left  at  liberty  to  act  on  the  keys  with- 
out impediment.  All  the  reeds  are  in  duplicate  so  that, 
whether  the  bellows  be  expanded  or  compressed^  the  same 
note  is  sounded,  and  each  note  has  a  separate  key*  Any 
degree  of  piano  or  forte  may  be  produced  by  uauagmore  or 
less  force  with  the  beHows,  and  the  instrument  &ua  gives 
great  facility  for  expression.  The  concertina,  though  merely 
a  hand  instrument,  has  a  compass  of  3  or  3^  octares,  with  a 
complete  chromatic  scale;  so  that  melodies  can  be  placed  in 
any  key,  and  can  be  accompanied,  to  a  certain  extent  (kmited 
cmly  Ir^  convenience  of  fingering)  with  harmonies  also.  The 
kind  most  used  is  a  treble  instrument,  corresponding  in  com- 
pass with  a  vioHn;  but  varieties  are  also  made  to  correspond 
with  the  ikiA  and  the  violoncello.  It  serves  therefore  not 
only  for  muttcof  its  own,  but  may  also  be  ueed^  in  case  of 
needy  to  play  solos,  or  obligatos,  written  fori  other  instruments 
of  a  different  kind, — ^the  tone  and  expression  of  which,  it  will 
often  imitate  with  tolerable  effect. 

:  The  f^-reed  has,  however,  received  a  more  extended  ap« 
location.  In  the  attempt  to  improve  the  accordion,  by  en- 
larging and  cpmpleting  its  scak^  it  became  so  unwieldy  that 
it  could  no  loQger  be  held  conveniently  in  the  hands,  orplaved 
upon- with  ease;  and,  as  a  natural  remedy- lor  tiiis  difficulty^ 
the  plim  waa  adopt«i  of  applying  a.  regular  clavier>  and  fur* 
nialung  the  wind  .by  separate  bellows  a3  in  an  ocgan.  The 
instrument  thus  became,  in-  fact,  transformed  into  an  organ 
having  a  free-reed  stop  without  pipes ;  a  return  very  nearly 
to  the  original  application  of  the  free-reed.  The  instrument 
was  early  made,  in  this  form,  in  England,  by  Mr.  Green,  of 
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Sfflii^iarBi  l»d  calU  tte  sMfUii^;  it  bid  ^  wmpitos  o( 
aevml aetato^Mid  Ironi  ite  cheapiuM  and  smalt  sne  bckhi 
bfonne  {Kipiifaur.  Jl  iras  •exteanvdl^f  tnuiufiKtai^  aEnd  con- 
aidmUjT  improvad  in  Frsnee^  and  in  1840,  M.  Martin,  4st 
Fluru^  iautfodotad  an  imptoitiaent  of  tonaideAiUe  hnportanee, 
wilihrUui  ^ifsw  of  feoaedying  «t  defeet^  prtvionsly  ^Satiii^  U> 
aoniD  aitent,  namely,  die  iraat  al^irainplnfiaa  in  ariiedntion. 
It  conaiffted  of  a  aniill  faamaoary  conneetad  wkk  tke  fc^,  wliidi 
gave  a  geaaiit  h\<iw  to  the  taed  at  the  moment  of  opening  the 
valf  a ;  the  dfeot  of  tUa  iraa  to  make  the  note  apeak  widi  a 
rapidily  and  pieciakm  verj  temarkabie,  and  ga^  the  tone  a 
peoaJiaily  bnlliant  and  agieeable  qoaKtyr* 

Many  vanetiea  of  the  frea-teed  clavier  instrament  km«  been 
made,  both  in  iEnf^hmd  and  on  the  eontinent,  utidei^  vanona 
namoi ;  audi  an  die  aeraphiae,  soakphaki,  phyaheMneiniea> 
harmonium,  malodiam,  ayc^oninm,  poikilofgne,  orgue  e<^ 
pleaaif,  oolomaaicon^  j^.;  of  irhich  the  Exhibition  contained 
atinreral  exampka;  bat,  aa  th^  are  all  eaaentiany  the  aame 
inatmment,  it  wiU  be  inffideot  to  give  a  deaeiiptinii  of  one  of 
the  moat  modem  and  beat  known  eonabrnetioQ.  The  cbrier 
haa  a  ogoipaaa  of  6  octavev^the  kweat  tiole  being  S-leatO, 
ooKT^sponoing  widi  die  iburth  open  atmg<>f  the  -vicAifncc^. 
It  baa  feur  atopa,  dinded  mto  bahrea,  and  aeted  <m  by  eight 
dvavr^atopa,  plaeed  immedialely  bver  the  ela<4ei>  i»  aa  to  be 
within  oonNreoiant  reach  of  the  Inmda.  They  are  nan^ed  aa 
folbwa  in  the  inatmmenit  we  iou^tedy  but  diAsreiA  terms 
aqe  i;aed  by  different  makera:-^ 

1.  Cor  AAglAU Flute  (PexcMmon}.....*  Sfiyst 

2.  Bourdon daiinette , 16  feet 

8.  Caairoii  PIfifo 4  feet. 

4.  Brbboq  - ^.^llaatkoiB  ....«...*.. 8  feet 

Tlieae  are  dl  fonned  with  the  freenreed;  the  two  8-feet 
atapa  are  of  dtfSsrent  qualities,  and  one  of  them  is  acted  on 
by  the  percaaaion  movement  already  described.  The  me- 
chanical parte  of  the  instrament  -nre  very  simple.  The  k^s 
open  ^ves,  by  which  the  wind  firom  the  bellows  is  allowed  to 
act  on  the  leeds,  and  the  draw-stops  open  or  dose  the  com- 
mnnieations  with  a  whole  row  of  reeds  together.  The  bellows 
are  of  the  ordinary  double  construction,  with  a  resermr,  and 
two  Isedera  worked  by  the  feet  of  the  performer.    In  the 

*  It  is  right  to  state  that,  in  a  patent  taken  oat  In  Fiance,  in  1834)  and 
Bnheeqnentiy  in  England^  in  1839,  M.  Pape  describes  springs  stmck  by  a 
lianiiiier,  tbe  "vifoiatieii  being  alterwsrdB  prolonged  by  wmd,  ^^acoat^ns  to 
the  manner  of  «  seraphine.'*  The  difference  between  tbia  and  If.  Martin's 
contrivance  appears  merely  to  be,  that  in  the  former  the  principal  effect  i^ 
due  to  the  blow,  while  in  me  latter  the  percussion  is  eubeidiary. 


oidfaiiry  flldU^of  Ae  iiiatnttMnt  thi6  wiiiA  is  napidM  to  the 
reeds  fin^in  the  leaefvoi?  of  tbe  beUowii  at  eantant  preflMf^i^ 
as  m  aa  ^vpm,  aodtliA  tone  is  tbttof  mUbrm  Bttengtfi  f  iMtt 
there  ia  a  nimfle  e(mtriv«iiee:b7  wliidL  thepbwer  of  expi^eMioti 
is  gjiven.  ^  djmwitig  a  stop^  mariceflk  '^  expDtasiai/^  ws  wind 
conmiaiiics&Qii  io;  the  reeds  is  cot^ofE  fam  the'^xeservdr  4tf' 
the  beliovri)  and  .ope»ed  to  the  tbedem;*  bf  pre8sii% lAw  foot 
dgiiniy  thereforei  with^  different  d^pweaof  fhm>  piano  or  fortei 
desewuio  <qr  diHunoendoi  mayfas  ebtaincd  at  pleiifenrtf  the 
maoagemeot  of  this  Yequites^.  howersr,  a  little  praetice^  lis  Ike 
two  feeders  most  be.  used  aliemately)  to  gtyediB  opporttittkiiy 
for  replemshing  them  W^  air*  >  In  additkni  to  the  4MpB 
above-  iNuafledi  these  are  others  of  amediaiiioal  tiaftore;  one 
called  the  '*  grand  jei^''  which  bringa  ots  Uk  ^'fuH  otgaii^  a« 
onoe>  and  ajkipther  marhed  ''.lorte/'  whioh  ojKns  a  sliding 
shutter .  to  i];icvease  the  yolnme  of  soniid,  sootething  on  the 
principle  of  the  swdl  of  an  organ.  The  ^'sourdine''  and 
^  eeleate  '*  are  neohanidld  oentmances,  by  H?hadi  the  tone  of 
certain  of  the  rtcys  ia  modified^  to  prodtee  variety.  The 
quality  of  tone  of  all  the  etops  depends/in  some  deghscy  oft 
their  positions^  and  on  the  arrafigement  of  the  wood  oases  isi 
which  they  are  endesedy-^nd  which  act»  in  aome  measttse^  ae 
aoimd-boards.  The  instnMcnt  is  of  snail  si|»)  considering 
its  power  and  eaptibililiea;  ^it  ia  dbofett  4  feet  wide  by  S  feel 
deep,  and  8  feet  high. ,  'Die  price  is  from  86 1»  50  guineas. 
An  instnunent  of  this  kind,  constractsd  with  two  claviers  and 
pedals^  would  be  by  far  the  best  sdastitute  for  the  organ^  in 
chambers  and  other  small  rooms.  The  so-cdled  chamber 
organs,  consisting  of  three  or  four  scrft  stops  on  one  row  of 
keys,  besides  being  expensive,  possess  very  few  of  the  qualifi- 
cations of  the  instrument  whose  name  they  bear* 

Messrs*  Luff  &  Bon»  exhibit  a  ''faarmonirum/'  nearly  simili^ 
to  that  above  described^  but  with  the  addition  of  a  inschaBieal 
apparatus,  for  playing,  it.  This  is  on  the  principle  of  the 
pUmo^mSeani^  of  M.  Debain  (described  at  page  43,  on/e), 
the  tune  being  formed  by  a  series  of  pins  set  in  a  trtlst. 
This  tablet  is  drawn  through  a  irame>  in  which  proiect  wedge* 
shaped  ends  of  levers;  and  these  are  depressed  by  the  pins 
as  they  pass  over  them.  For  the  piano-forte,  the  levers  are 
connected  with  the  hammers ;  but,  for  the  organ  or  harmo^ 
nium,  they  act  on  a  series  of  rods,  pressing  immediately  upon 
the  keys  of  the  clavier.  This  apparatus  possesses  therefore  a 
great  advantage  over  the  barrel  system,  inssmuch  as  it  is  en- 
tirely separate  and  distinct  from  the  instrument,  and  may  be 
applied,  for  a  few  guineas,  to  any  existing  finger  oigan  or 


890  Imhmridl  ibMM ML 


htrmomutai,  vkhMt  m  this  least  mterfering  uritb  its  eonfltroe- 
tion.  It  may  be  put  in  action  in  a  few  minutea,  or  removed 
in  an  equally  short  time,  leaving  the  dariw  perfectly  free 
for  playing  upon  with  the  fingers.  There  is  also  a  no^el  «m-' 
triTsnce  in  this  apparatus  peculiarly  useftd  for  aceompuiying 
icbants  or  psalm  tunes  in  churches.  In  the  ordinary  arran^ 
ment  of  the  machine  for  plaTitig  pieces  in  strict  time,  the 
tablet  is  drawn  through  tl»ft  frame  by  a  rack  and  pinion, — 
the  latter  being  tamed  by  a  winch  at  a  uniform  rate ;  bat  it 
almost  always  happens,  in  the  case  of  psalmody  and  dianting, 
particularly  the  latter,  that  the  time  must  be  rdazed,  ocea* 
sionally,  to  suit  the  singers.  .  To  enable  the  player  to  do  this, 
an  apparatus  is  added,  by  which  tablets,  eontaimng  moaie  of 
this  description,  are  drawn  through,  not  by  a  rotatory  but  by- 
a  reciprocating  motion,  so  that  each  thrust  of  a  lever,  back- 
wards or  forwards,  brings  on  one  note  of  the  tune.  It  is 
obvious  that,  by  this  arrangement,  the  duration  of  each  note 
may  be  prolonged  or  shcHrtened  at  the  pleasure  of  the  player, 
ana  therefore  may  be  accommodated  to  the  singing  with  per- 
fect ease. 

A  small  kind  of  harmonium  is  made,  whidi  ean  be  placed 
immediately  in  front  of  the  key-board  of  a  piano-forte,  and 
played  in  conjunction  with  it.  We  have  already  noticed  an 
arrangement  of  this  description  at  page  86,  anie. 
.  A  still  smaller  instrument,  of  the  same  kind,  is  exhibited  by 
Messrs.  Wheatstone,  called  the  ^^  folding  harmonium/'  It 
has  a  compass  of  5  octaves,  and  when  ^panded  for  use  i« 
41  inches  long,  10  inches  deep,  and  25  inches  high ;  but  by 
an  ingenious  arrangement  it  is  made  to  fold  in  the  middle  of 
the  clavier,  and  also  underneath,  by  which  its  dimensions  are 
reduced  to  21  inches  long,  and  10^  inches  high,  a  siae  but 
Uttle  exceeding  that  of  an  ordinary  writing  d^k.  Another 
folding  harmonium,  called  an  orgue  de  voyage,  is  exhibited  in 
the  French  department  by  M.  Muller,  but  this  merely  folds 
in  height,  retaining  the  full  length  of  the  clavier. 

Mr.  J.  Storer  exhibits  a  fiee-reed  instrument,  which  he  calls 
the  ''oeolomnsicon,''  the  peculiarity  of  which  is,  that  the 
vibrating  tongue  and  its  plate  are  formed  from  one  and  the 
same  piece  of  metal. 

Mr.  B.  Snell  exhibits  a  ''  bichromatic  seraphine,''  intended 
to  give  perfect  harmony  in  any  key.  The  clavier  is  exactly 
the  same  as  usual,  but  the  instrument  contains  a  double 
chromatic  scale,  i.e.,  24  notes  in  each  octave ;  from  which,  by 
means  of  pedals,  the  proper  sounds  are  seketed  and  adapted 
to  the  key- board,  rendering  all  the  common  diords  p^ect  in 
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each  particidar  key  without  any  trouble  to  the  player*  There 
are  12  pedals,  one  correq)onding  to  every  semitone ;  and,  in 
order  to  play  the  instrnment,  nothing  more  is  required  than 
to  put  down  the  pedal  corresponding  with  the  key  note  before 
commencing  any  piece.  The  principle  is  stated  to  be  also 
applicable  to  the  organ. 

The  free-reed,  with  a  pipe  attached,  is  now  frequently  used 
in  organs  by  foreign  builders ;  it  gives  a  smoother  kind  of  tone, 
than  the  beating-reed.  The  addition  of  a  pipe  of  proper 
proportions  causes  it  to  apeak  mor6  promptly,  and  improves 
the  tone.  The  French  and  German  organs  in  the  Exhibition 
contained  stops  on  this  plan.  It  has  not  yet  been  adopted 
by  English  manufacturers. 

THB    HARP. 

The  harp,  if  it  has  few  claims  to  importance  on  musical 
grounds,  has,  at  least,  the  distinction  of  a  high  antiquity. 
Wherever  antiquarian  research  has  penetrated,  this  instru- 
ment appears  as  one  oi  the  most  prominent  musical  contri- 
vances of  ancient  times.  And  this  is  but  natural,  if  we  consider 
its  extreme  simplicity.  It  is  but  a  set  of  strings,  stretched 
on  a  frame;  and,  as  soon  as  the  discovery  waa  made,  that 
cords,  subject  to  tension,  would  produce  agreeable  sounds,  the 
invention  of  the  harp,  or  something  eouivalent  to  it,  must 
have  followed  as  a  matter  of  course.  WarUke  savages  have 
been  known  to  make  a  sort  of  wild  music  by  the  twanging  of 
their  bow-strings;  and  the  ancient  })oet8  fancifullv  ascribe 
the  instrument  of  Apollo  to  the  hint  given  him  by  the  sound 
of  his  sister  Diana^s  bow.* 

The  records  of  Holy  Writ,  the  antiquities  of  Egypt  and  of 
Assyria,  and  the  ancient  literature  of  Greece,  may  be  cited  in 
proof  of  the  early  date  at  which  the  harp  existed. 

There  appear  to  be  two  stringed  instruments  mentioned 
in  the  Bible,  as  in  use  among  the  Jews,  viz. : — 

1.  The  *^^d?;  this  is  the  earliest  instrument  mentioned, 
and  its  invention  is  ascribed  (Gen.  iv.,  21.)  to  Jubal,  the 
seventh  in  descent  from  Adam.  David  used  it  in  expressing 
his  pious  feelings,  as  we  find  from  several  Psalms.  Josephusi, 
in  his  Antiquities  (book  x.,  ch.  12..,  sec.  3.),  describes  it  as 
having  ten  strings,  and  as  being  played  upon  by  a  plectrum ; 
but  this  does  not  agree  with  1  Sam.  xvL,  23,  where  David  is 
said  to  have  played  on  it  with  his  hand. 

2.  The  ^^.9,  a  word  also  signifying  a  wine  bottle,  from 

*  The  Greek  word  if^aXfMc,  wliioh  now  bean  so  ekvaled  a  mntioal 
nigwiiUwitiony  fitexally  means  tbe  sound  of  a  bow-string. 
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which  the  mumcal  instrament  probably  took  its  name.  The 
ancient  wine  jugs  were  usually  in  the  form  of  a  sugar  loa^ 
which  this  kind  of  harp  resembled.  Jerome  describes  it  as 
being  of  a  triangular  shape,  like  the  Greek  A  inverted.  Jo- 
sephus  mentions  this  instrument  as  being  played  upon  by  the 
hand,  and  having  twelve  strings ;  but  in  Ps.  xxziii.,  2,  the  same 
word  is  used  in  the  expression} "  an  instrument  of  ten  strings.'^ 

It  would  seem  that  these  instruments  were  more  portable 
than  our  harps,  as  they  were  played  in  a  procession;  but 
that  they  embocUed  the  same  essential  principles  there  can  be 
no  doubt  whatever* 

.  The  Egyptians^  who,  there  is  reason  to  believe,  possessed 
musical  instruments  superior  to  those  of  the  nations  of  an« 
tiquity  that  followed  them,  used  a  kind  of  harp  whicli  must 
have  been  but  little  inferior,  either  in  elegance  of  form^  skill 
In  construction,  or  musical  powers  (if  we  except  the  pedals) 
to  the  harp  of  the  present  day.  In  an  ancient  sepulchre^ 
among  the  ruins  of  Thebes,  Bruce,  the  traveller,  discovered  a 
drawing  of  the  harp,  which  he  considered  must  have  been 
executed  between  1600  and  1500  years  before  the  christian 
era.  The  harp  was  represented  as  about  6  feet  hi^,  sup* 
porting  itself  in  equilibrio  on  its  foot  or  bas^  and  needing 
only  the  player^s  guidance  to  keep  it  steady.  It  had  thirteen 
strings,  and  a  sounding-board,  as  nearly  as  possible  corres- 
ponding in  shi^  and  position  with  that  of  modern  date.  It 
appears  also  to  have  been  finished  with  much  taste  and  ele* 
gance.  The  letter  of  Bruce  to  Dr.  Bumey,  containing  an 
hccount  of  this  instrument,  concludes  with  the  following 
striking  reflection :  "  This  harp  overturns  all  the  aoeounts  of 
the  earliest  state  of  ancient  music  and  instruments  in  Egypt; 
and  it  is  altogether,  in  its  form,  ornaments,  and  compass,  an 
incontestible  proof — stronger  than  a  thousand  Greek  quota-* 
Ibions — that  geometry,  drawing,  mechanics,  and  music,  were  at 
the  greatest  p^ection  when  the  harp  was  made ;  and  that 
5Vhat  we  think,  in  Egypt,  was  the  invention  of  arts,  was  only 
ithe  beginning  of  the  era  of  their  restoration.^^  This  acoonnt 
of  Bruce  was  at  first  deceived  with  some  suspicion;  but  later 
travell^s  have  confirmed  his  statements.* 

The  sculptures  discovered  by  Dr.  Layard,  in  the  ruins  of 
Nineveh,  also  contain  representations  of  a  musical  instrument, 
which  cannot  be  better  described  than  as  a  portable  harp.  It 
occurs  in  three  different  places  in  the  series  of  slabs  now  de* 

*  The  famons  Egyptian  pillaTf  brought  to  Rome  by  Augostiis,  and  now 
known  hj  the  name  of  la  gugUa  rottOy  bespeaks  a  still  higher  degree  of  Im- 
provement in  stringed  instnaneats,  namelj>  the  addition  «  ibaJmgtr4ioar^ 
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poviled  in  the  Nbnnid  room  at  the*  British'  JifufieimL  Ti¥0 
ot  Iheae  represent  processions/ in  which  tEhbiking^  retutning; 
from  hunting,  is  met  by  five  figtires, — ^the  two  last  being 
muaiesans,  standing  side  by  side,  and  playing  upon  the  in*i 
strument  referred  to.  In  the  third  slab,  representing  the* 
Assyrian  camp,  a  group  of  warriors,  carrying  the  heads  of  ihsf 
shun,  are  rejoicing  in  company  with  two  musicians,  also  with 
harps  in  thdr  hands. 

The  instrument  is  precisely  alike  in  all  the  representetionsv 
It  has  a  frame,  consisting  of  a  long  and  a  short  piece,  attached 
together  at  right  angles  in  the  form. of  an  L, — ^the  strings 
being  stretched  diagonally  from  one  to  the  other.  The  ni|m% 
her  of  strings  is,  in  every  case,  nine,  and  the  whole  iastrument 
would  appear  to  be  2^  or  3  feet  long.  It  is  held  under  the 
arm  of  the  player,  with  the  long  side  of  the  frame  horizontal> 
and  the  short  piece  (at  the  end  of  which  a  hand  is  sculptured) 
pcmiting  upwards  in  front.  The  right  hand  of  the  musician 
is  elevated,  and  holds  a  small  rod  or  plectrum,  with  which,  no 
doubt,  the  instrument  was  played ;  the  left  hand  is  shewn 
extended  flat  over  the  strings,  but  for  what  purpose  is  difficult 
to  decide;  it  may  be  either  for  damping  the  vibration,  or  for. 
stopping  the  length  of  the  string,  or  for  playing  with  the 
hand  alone,  alternately  with  the  plectrum.  The  instruments 
are  partly  hidden,  and  from  this  cause,  as  well  as  from  the 
general  imperfection  of  the  drawing,  the  representations  ar^ 
somewhat  obscure. 

In  the  literature  of  ancient  Greece,  we  find  mention  of  thre^ 
instruments  of  the  harp  kind,  but  probably  difiering  little 
from  each  other.  The  tpopfiiy^  {phorminiv)  was  the  oldest 
stringed  instrument  of  the  Greek  bards,  and  is  often  mca* 
tioned  by  Homer,  especially  as  the  instrument  of  Apollo 
(Iliad  I.,  603,  and  24,  63).  It  was  frequently  adorned  with 
gold,  ivory,  precious  stones,  and  carved  work.  The  jciOopa 
(ciihara,  whence  our  word  guitar)  was  a  kind  of  lyre,  or  harp 
of  a  triangular  shape,  with  seven  strings  originally,  but  after* 
wards  increased  to  nine  or  eleven.  This  is  also  often  men- 
tioned by  Homer,  but  with  a  trifling  variation  {KiOdpig)  in  the 
orthography.  The  Xvpa  (lyra)  is  said  to  have  been  invented 
by  Hermes,  but  is  not  mentioned  in  Homer.  It  had  seyea 
strings,  like  the  cithara ;  but  the  body  of  the  instrument  was 
larger,  and  the  tone  more  full  and  rich ;  and  on  this  account 
it  was  considered  the  most  manly  of  all  stringed  instruments. 
The  cithara  was  held  on  the  kne^;  but  the  lyra  was  too 
large  for  this  position,  and  is  therefore  supposed  to  haveatood 
on  the  ground,  like  the  harps  of  modern  times. 
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the  harp  has^  however,  an  antiquity  in  oar  own  ialanda,— - 
the  Wekh  and  Irish  bards  being  celebrated  from  time  imme- 
morial for  their  performances  on  this  instnunent.  Before  the 
invasion  of  Julius  Cseaar  the  Britons  had  music;  and  the 
bards,  like  the  Levites  among  the  Hebrews,  were  the  sacred 
musicians.  We  have  the  authority  of  the  venerable  Bede  for 
the  practice  of  social  and  domestic  singing  to  the  harp  in  the 
Saxon  language,  in  this  island,  at  the  begmning  of  the  eighth 
eentury. 

The  Celtic  harpers  are  mentioned  b^  Diodorus  Sicolus, 
who  says  they  played  on  instruments  like  lyres ;  opyav^v 
rale  Xv/Muc  ifJLolwv*    Also  Fortunatus,  lib.  vii.,  carm.  8. 

**  Romanusque  Ijra,  plaudat  tibi  barbarus  harpe, 
GhrKcus  Aehilbacha,  crotta  Britaaiui  eanat.'* 

Crotia  is  crwth  Latinized, — this  being  an  original  British  or 
Welsh  instrument,  somewhat  distinguished  from  the  tdyn^  or 
harp  peculiar  to  the  bards.  All  our  historians  relate  the  ro- 
mantic story  of  Alfred  reconnoitring  theDanish  camp  in  the  dis- 
guise of  a  harper ;  and  there  is  good  reason  to  believe  that  the 
harp  was  a  favorite  instrument  among  our  Saxon  ancestors.  An 
ancient  Irish  harp,  which  had  twenty-eight  strings,  and  was 
thirty-two  inches  high,  is  reported  to  have  belonged  to  a  certain 
king,  Brian  Boromn,  who  was  killed  in  battle  in  the  year  1014. 
It  was  presented  to  the  Pope  by  his  son,  was  afterwards  in 
the  hands  of  King  Henry  VIII.,  and  is  now  in  the  library  of 
Trinity  College,  Dublin.  The  modem  Irish  harp  is  strung 
with  strings  of  brass  wire,  nine  in  number,  and  is  calculated 
only  for  a  melody  of  an  imperfect  description.  Whether  the 
Welsh  had  their  harp  from  Ireland,  or  die  Irish  theirs  from 
Wales,  is  still  a  dispute  between  the  champions  of  St.  David 
and  St.  Patrick. 

The  harp  in  its  primitive  form  consisted  simply  of  a  set  of 
strings,  extended  on  a  frame, — one  end  of  each  string  being 
fixed,  and  the  other  wrapped  round  a  pin,  for  the  purpose  of 
tightening  to  any  required  tension.  The  fr^me  was  formed 
of  a  triangular  shape,  so  as  to  admit  strings  sounding  differ- 
ent notes,  according  to  their  length.  It  seems,  however,  to 
have  been  very  early  discovered,  that  the  mere  twang  of  a 
string  was  insufficient  to  produce  any  considerable  tone  with- 
out the  aid  of  some  resonant  body ;  and  hence  arose  the  ad- 
dition of  the  stmnd-board,  a  thin  elastic  substance,  so  placed 
as  to  vibrate  under  the  impulse  given  to  the  string,  and  thus 
to  prolong  and  strengthen  its  tone.  The  sounding  contrivance 
seems  to  be  very  ancient;  and  indeed  one  account  of  the 
origin  of  the  lyre  is,  that  Mercury  formed  it  by  fostening 
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itiinga  to  the  shell  of  a  tortoise,  wheiuse  it  was  called  teaiudo, 
*^  the  sounding  shell.''  In  the  lyre  tribe  of  instruments,  of 
which  the  guitar  and  the  violin  are  modem  representatiyes, 
this  idea  has  been  followed  out  by  the  adaptation  of  sounding- 
boards  underneath  and  parallel  to  the  strings ; — a  principle 
also  adopted  in  the  piano-forte,  and  the  most  favorable  one 
for  effect,  inasmuch  as  the  reverberating  body  may  be  given 
a  considerable  extent  of  surface,  and  placed  in  the  best  acous- 
tical position.  In  the  harp,  however,  the  adaptation  of  this 
arrangement  has  been  impracticable,  from  the  necessity  of 
using  the  hands  on  both  sides'  of  the  series  of  strings ;  and 
hence  the  sounding-board  has  been,  limited  to  a  very  small 
surface,  formed  by  extending  and  flattening  that  side  of  the 
triangular  frame  to  which  the  lower  ends  of  the  strings  are 
attached.  Harps  with  this  addition  appear  among  the  oldest 
representations  of  the  instrument  that  have  been  found. 

The  arrangement  and  tuning  of  the  strings  in  the  ancient 
harps,  no  doubt  corresponded  to  the  systems  of  melody  pre- 
dominant in  those  times; — ^since  the  introduction  of  our  pre- 
sent musical  scale,  they  have  invariably  been  arranged  dia- 
tonically, — L  e.,  with  the  diatonic  scale  of  seven  notes  repeated 
in  different  octaves.  Now  it  is  evident,  at  first  sight,  that 
such  an  arrangement  has  the  disadvantage  of  being  limited 
to  the  capability  of  playing  in  one  key  only, — namely,  the  key 
it  is  tuned  to ;  there  being  no  chromatic  notes  to  provide  for 
either  what  are  called  accidentals,  or  for  modulation  into  any 
other  scale.  The  efforts  to  remedy  this  defect  have  given  rise 
to  the  only  improvements  and  alterations  of  any  importance 
which  have  been  made  in  the  powers  and  construction  of  the 
harp  since  the  time  of  the  ancients.  Probably  the  first  expe- 
dient resorted  to  was  to  increase  the  number  of  strings  in  the 
octave,  by  adding  some  of  the  most  useful  chromatic  notes ; 
but  the  increased  difficulty  of  playing,  arising  from  the  con- 
fusion of  notes,  and  from  the  disturbance  of  the  natural  pro- 
gression of  the  scale,  has  prevented  any  contrivance  of  this 
kind  from  coming  into  use. 

In  the  fourteenth  century  an  arrangement  was  introduced 
in  Wales  which  remained  until  it  was  superseded  by  the 
better  method  of  pedals :  this  was  the  triple-stringed  harp. 
It  has,  as  its  name  implies,  three  rows  of  strings,  arranged  in 
three  parallel  planes  a  sUght  distance  apart.  The  two  outside 
rows  are  tuned  in  unison  with  each  other,  and  diatonically; 
while  the  inner  or  middle  row  supply  the  chromatic  semitones. 
When,  therefore,  these  notes  are  required,  the  performer  in- 
serts his  fingers  between  the  strings  of  the  outer  row^  and 
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contri^noe  ooniiate  of  two  fixm,  fixed  on  a  rerolyiiig  cimdar 
diic.  When  the  pedal  is  loose,  the  pins  sttnd  in  a  horiaoiital 
line^  and  the  string  passes  between  them  without  touching; 
but^  when  the  pedal  is  put  down,  the  disc  is  made  to  revolve 
through  a  little  more  than  a  quarter  of  a  circle;  so  that  the 
pins  attack  the  string,  one  on  each  side,  and  pinch  it  firmly 
between  them,-<-the  lower  one  th^i  acting  as  a  atop,  and 
limiting  the  vibrating  length  of  the  chord.  Of  course  each 
string  is  provided  with  two  of  these  stopping  discs, — ^the 
upper  one  coming  into  action  at  the  upper  notch  of  the  pedal, 
the  lower  one  further  down. 

The  harp  has  now  a  compass  about  the  same  as  the  piaacK 
forte,  viz.,  6  or  6^  octaves.  In  ord^  to  distinguish  the  notes, 
every  C  string  throughout  the  instrament  is  colored  red,  and 
every  F  bine :  the  other  strings  are  left  their  natural  col<Hr. 
The  material  of  the  strings  is  fine  catgut,  carefully  prepared 
for  the  purpose, — the  best  quality  being  imported  from  Italy« 
The  few  lowest  notes  are  of  silk,  lapped  with  fine  silver  wire. 

Several  harps  by  Messrs.  Erard  and  other  makers,  of  the 
most  modem  construction,  were  contributed  to  the  Exhibition  | 
but  they  possessed  no  peculiarities  calling  for  special  notice. 

Notwithstanding,  however,  all  the  improvement  the  harp 
has  received,  it  still  is,  and  probably  will  remain,  an  impofeci 
instrument.  From  the  necessarily  small  size  of  the  sound- 
board, it  is  deficient  in  resonance  and  sostetrnto, — the  lower 
notes  being  heavy,  dead,  and  scarcely  appreciable ;  while  the 
sharp  snappish  sounds  of  the  small  and  exoessively-ti^tened 
strings,  at  the  other  extremity,  can  hardly  be  rendered  agree- 
able even  by  the  most  skilful  players.  The  difficulties  too  of 
execution  on  the  harp  are  still  very  formidable,  and,  when 
chromatic  passages  or  extensive  modulations  are  used,  become 
almost  insuperable  without  more  labor  and  practice  than  the 
effect  to  be  obtained  deserves.  But  the  greatest  evil  of  the 
harp,  is  the  imperfect  and  fickle  nature  of  the  material  of 
which  its  strings  are  composed,  causing  their  firequent  break- 
age, and  rendering  the  instrument  incapable  of  standing  in 
tune.  It  is  well  known  that  a  harp  muat  be  tuned  afresh 
every  time  it  is  played  on ;  and  it  is  fortunate,  if,  during  a 
performance,  the  necessity  does  not  arise  either  for  replaciog 
a  broken  string,  or  re-adjuating  one  that  has  gone  out  of  tone* 

With  these  disadvantages  it  might  well  be  supposed  that 
the  harp  would,  at  the  present  day,  fall  into  disuse;  but  it 
still  possesses  its  admirears,  who,  we  may  suppose,  are  attracted 
to  it  rather  from  its  historical  associations  than  its  musical 
powers. 
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'  Before  oonelading  <mr  remarks  of  this  department  of  the 
Exhibition^  we  mast  briefly  notice  the  musical  instruments  of 
a  smaller  kind. 

The  Exhibition  contained  many  examples  of  the  violin  tribe, 
vii.,  violins^  violas^  violoncellos^  and  double  basses^  of  both 
English  and  foreign  manufacture ;  but^  as  these  instruments 
appear  to  have  arrived  at  their  highest  grade  of  perfection 
trader  the  hands  of  the  celebrated  Cremonese  artists  of  the 
seventeenth  oentdTy^  and  as  modem  makers  have  aimed  at 
little  beyond  copying  the  works  they  left  behind  them^  the 
Exhibition  has  afforded  us  no  opportunity  for  enlarging  on 
this  class  of  instruments.  We  notice^  however^  two  novelties. 
The  first  is  a  monster  double  bass  by  M.  Vuillaume^  of  Paris, 
about  eleven  or  twelve  feet  high,  the  strings  of  which  are 
stopped  by  machinery  connected  with  a  series  of  levers  er 
handles,  placed  immediately  above  the  shoulder  of  the  instru- 
ment, and  within  reach  of  the  left  hand  of  the  player.  It 
has  three  strings,  on  the  Italian  plan ;  but  the  depth  of  its 
pitch,  or  what  have  been  the  results  of  its  trial  in  the  orchestra, 
we  could  not  learn.  The  other  violin  novelty  we  only  men* 
tion  to  give  it  unqualified  condemnation ;  it  is  an  American 
attempt  to  make  the  violin  playable  with  a  clavier, — an  attempt 
which,  if  successful,  could  only  have  the  effect  of  depriving 
this  noble  instrument  of  every  one  of  its  characteristic  quali- 
ties, and  reducing  it  to  a  nondescript  noise-making  apparatus 
of  the  lowest  grade. 

Orchestral  wind  instruments  have  been  well  represented  at 
the  Exhibition ;  there  were  bassoons,  clarionets,  oboes,  &c., 
by  many  makers;  and  flutes  of  various  materials,  such  as 
wood,  glass,  and  metal,  with  all  sorts  of  improvements  in  the 
way  of  keys.  The  brass  instruments  were  very  numerous, 
and  well  exemplify  the  rapid  improvements,  and  the  many 
important  novelties,  which  have  appeared  in  this  department 
of  musical  manu&cture  during  the  last  few  years.  We  may 
particularize  one  large  case  of  military  instruments  by  Messrs. 
Adolphe  Sax  and  Co.,  of  Paris.  Among  its  contents  were  a 
new  kind  of  instrument,  called  the  Saxophone,  speaking  with 
a  mouth-reed,  like  the  clarionet  and  bassoon,  but  having  a 
metal  body,  and  a  somewhat  different  form :  it  is  made  in 
three  sizes,  for  soprano,  alto,  and  bass.  There  was  also  a  kind 
et  monster  ophicleide,  called  the  Sax^hom  bawrdon,  about 
ten  feet  high,  and  with  forty-eight  feet  development  of  tube; 
also  Sawo  trombas,  and  various  other  instruments  '^  syst^me 
Sax.''  We  must  also  allude  to  the  *'  Sommerophone,''  a  kind 
of  ophicleide  of  much  power  and  capability,  which  was  played 
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in  the  Exhibition  by  M.  Sommer,  accompanied  on  some  of  tlie 
organs.  The  introduction  of  the  c<»net-2l*pi8ton,  some  yeara 
ago^  seems  to  have  given^  all  at  onoe^  a  new  insight  into  the 
capabilities  of  instraments  of  this  class ;  and  we  donbt  not  tbt 
time  will  soon  come  when,  under  judicious  management,  tlie 
late  improvements  will  find  a  legitimate  place  in  orchestral 
compositions.  The  defects  of  the  old  trumpet  and  horn  hava 
now  become  scarcely  endurable,  and  their  retentkm  will  aoon 
be  unjustifiable,  when  so  much  superi<Nr  substitutes  for  them 
may  be  found.         

In  concluding  our  review  of  musical  instruments  we  may 
remark,  that  fewer  novelties  have  been  exhibited  in  this  de- 
partment than  might  fairly  have  been  expected;  but  the 
contributions  were,  generally  speaking,  excellent  examples  of 
the  manufacture  in  its  highest  state  of  perfection;  it  cannot 
therefore  be  doubted  that  the  Exhibition,  in  encouraging  tihe 
production  of  instruments  of  the  first  claas,  and  by  affording 
an  unexampled  opportunity  for  their  display,  has  done  good 
service  to  musical  as  well  as.  to  industrial  art... 


AGRICULTURAL  IMPLEMENTS. 

DieOINO   HACHINES. 

Having  completed  our  examination  of  the  great  variety  of 
ploughs  contained  in  the  Exhibition,  we  now  proceed  to  notice 
some  substitutes  therefor.  It  would  seem  that  the  failure  of 
all  the  attempts  hitherto  made  to  turn  up  the  ground  by 
ploughs,  actuated  by  steam-power,  has  induced  a  notion  in 
the  minds  of  many  practical  men,  that  the  desired  end  of 
applying  steam-power  to  the  cultivation  of  the  soil  might  be 
attained  through  a  new  adaptation  of  spade-husbandry ;  while 
others  have  thought  that,  by  means  of  horse-power,  the  well- 
known  advantages  derived  from  the  use  of  the  spade  might 
be  economically  obtained.  Plans  for  attaining  both  these 
ends  were  to  be  seen  in  the  agricultural  department  of  the 
Exhibition. 

Mr.  Parsons,  of  Craven  Farm,  Stamford-hill,  contributed  a 
model  of  a  digging  machine,  apparently  well  calculated  to 
effect  the  operations  of  breaking  up  and  turning  over  the  soil. 
It  consists  of  a  strong  iron  frame,  mounted  on  four  travelling 
wheels  (viz.,  a  large  pair  and  a  small  pair),  and  carrying,  upon 
a  platform,  a  smsJl  engine,  for  working  the  dicing  tools,  and 
giving  an  intermittent  forward  motion  to  the  machine.  At 
the  back  of  the  machine  is  a  horizontal  bar,  furnished  with 
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ioeketa>  to  receive  the  short  stems  or  spindles  of  a  series  of 
spades  or  forics,  for  operating  upon  the  soil ; — ^the  bar,  near 
its  ends>  passes  through  slots  or  guides  in  the  frame;  and,  at 
eaeh  end,  it  carries  a  small  roller,  which  works  in  an  excentrie 
groove  on  the  inner  face  of  an  npright  wheel :  hence,  as  these 
wheels  rotate,  the  bar,  with  its  spades,  will  be  made  to  rise 
and  fall.  In  order  to  caose  the  spades  to  enter  the  earth  at 
a  suitable  angle  when  the  bar  descends,  and  also  to  give  them 
a  slight  osoiUating  motion  whilst  entering,  so  as  to  loosen  the 
soil,  the  spade-bar  is  provided  with  two  fixed  arms  (one  near 
each  end),  projecting  backwards,  and  connected  with  two  rods, 
which  severally  carry  a  friction-roller,  that  works  in  an  excen- 
tric  groove  of  another  upright  wheel;  and,  by  the  rotation  of 
the  wheels,  the  requisite  movements  are  imparted  to  the 
spades, — such  movements  being  similar  to  those  usually  com- 
municated to  the  spade  by  the  hands  of  the  laborer.  The 
stem  of  each  spade  has  a  short  crank-arm,  projecting  there- 
from, and  jointed  to  a  horizontal  bar,  which  is  capable  of 
being  slidden  endwise,  so  as  to  turn  the  spades ; — a  strong 
spring,  connected  at  one  end  to  this  bar,  and  at  the  other  end 
to  the  spade-bar,  serves  to  prevent  uiy  movement  of  the  first 
bar,  and  to  keep  the  cutting  edges  in  a  line  with  each  other 
as  they  enter  the  earth ;  bat,  on  the  spade-bar  rising,  the  end 
of  the  first-named  bar  comes  in  contact  with  a  curved  pro- 
Jection  on  the  framing,  and  is  eauwd  to  move  endwise,  carry- 
mg  with  it  the  crank-arms  of  the  spades,  and  thereby  causing 
the  spades  severally  to  turn  over  the  portion  of  earth  which 
each  has  displaced  or  lifted.  Each  time  that  the  spades  are 
raised  from  the  earth,  and  before  they  descend  again,  the 
power  of  the  engine  is  exerted  to  move  the  machine  a  short 
distance  onward,  so  as  to  present  afresh  portion  of  the  ground 
to  the  action  of  the  spades.  The  machine  may  be  used,  with 
suitable  tools,  for  dibbling,  instead  of  digging;  and,  in  that 
case,  the  tools  must  not  be  permitted  to  oscillate. 

A  digging  machine,  to  bcf  drawn  by  horses,  was  exhibited 
by  Mr,  Thompson,  of  Great  Qeorge-street,  Westminster.  This 
machine  is  composed  of  a  stout  wooden  frame,  supported  by 
a  pair  of  large  wheels,  and  having  at  the  front  suitable  means 
of  attaching  the  horses  thereto.  At  the  back  there  are  six 
spades,  standing  side  by  side  in  a  row  across  the  machine ; 
they  are  connected,  at  the  top,  to  a  crank-shaft,  formed  with 
as- many  double  cranks  as  there  are  spades  to  be  actuated,  and 
having  half  the  cranks  at  right  angles  to  the  rest, — so  that, 
when  some  of  the  spades  are  entering  the  soil,  others  are 
rising  therefrom ;  and,  on  the  lower  part  of  the  stem  of  each 
spade  there  are  two  cross  arms,  each  carrying  a  small  roUor, 
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which  works  between  a  pair  of  upright  goidea.  By  Iheee 
means,  as  the  crank-shaft  rotates,  not  only  will  the  spades  be 
caused  to  descend  and  penetrate  the  earth,  and  then  nae  again 
therefrom ;  but,  at  the  same  time,  each  spade  will  turn  npon 
its  cross  arms,  so  as  to  enter  the  earth  at  a  suitable  angle, 
and,  when  it  rises,  to  lift  a  portion  of  the  soil  and  deliver  it 
mto  a  vibrating  scoop,  which  turns  it  over  on  to  the  earth 
behind  it.  In  advance  of  the  spades  there  is  a  row  of  carved 
coulters,  wiiich  enter  and  divide  the  earth  before  the  spades 
act  upon  it.  Motion  is  communicated  to  the  orank-sfaaft  by 
toothed  gearing  from  a  large  internal  toothed  whed,  'affixed 
to  one  of  the  travelling  wheels  of  the  machine.  The  scoops 
are  divided  into  two  sets,  like  the  spades ;  they  are  carried 
by  two  horizontal  shafts,  which  work  one  within  the  otber,-— 
the  alternate  scoops  being  affixed  to  the  inner  abaft,  and  the 
intermediate  ones  to  the  outer  shaft;  and  the  scoops  are 
caused  to  vibrate  by  their  shafts  being  connected,  by  rods, 
with  an  excentric  at  each  end  of  the  crank-shaft. 

CLOD   CRUSHSRS    AND    FIELD    ROLLERS. 

"  Clod-crushers^'  are  rollers,  or  combinations  of  rings  or 
discs,  with  irregular  or  uneven  peripheries,  which  are  drawn 
over  the  land  for  the  purpose  of  breaking  the  clods  left  Btter 
ploughing  in  stifP  soils — ^for  compressing  the  surfisce  of  light 
lands,  so  as  to  prevent  drought,  and  give  a  firm  hold  to  the 
roots  of  plants — for  rolling  com  upon  light  lands,  as  soon 
as  sown,  and  likewise  in  the  spring,  after  ftost,  in  order  to 
consolidate  the  soil  and  prevent  the  ravages  of  the  wire  worm 
and  grub — ^for  rolling  grass  lands  and  mossy  lands  after  com- 
post, &c.,  &c.  "  Field  rollers''  and  **  land  rolls"  have  smooth 
surfaces,  and  are  used  for  like  purposes. 

Of  this  class  of  implements,  the  one  most  extensively  used 
is  that  invented  by  Mr.  Grosskill,  of  Beverley,  Yorkshire, 
which  is  included  in  the  award  to  him,  by  the  jurors,  of  a 
Council  medal.  It  consists  of  a  series  of  east-iron  discs  or 
rings,  with  serrated  edges,  mounted  loosely  upon  a  cylindri- 
cal axle,  so  that  they  can  turn  independently  of  each  otiier. 
These  discs  are  provided,  at  each  side^  with  lateral  teeth^  or 
cutting  edges,  near  their  periphery :  which  teeth  are  set  at 
such  an  angle  as  to  descend  upon  the  clods  in  a  vertical 
direction.  The  eye  of  every  alternate  disc  is  made  somewhat 
larger  than  the  axle ;  so  that,  as  the  roller  is  drawn  onward, 
there  is  an  up-and-down  motion  along  its  entire  surfiu^ 
which  increases  its  pulverizing  power,  and,  at  the  same  time, 
prevents  it  ftom  becoming  clogged  with  earth.  The  axle  is 
affixed,  at  the  ends,  by  iron  brackets,  to  a  strong  wooden 
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frame,  provided  with  shafta,  and  suitable  means  for  connect- 
ing  the  horses  thereto.  A  travelling  wheel  is  fitted  to  each 
end  of  the  axle  when  the  implement  is  to  be  transported 
from  one  place  to  another ;  and  when  it  is  taken  into  the 
field,  the  earth  is  dug  from  under  the  wheels^  until  the  roller 
rests  upon  the  ground  :  the  wheels  are  then  removed. 

Messrs.  Garrett  and  Son  exhibited  a  model  of  a  similar  im- 
}dement^  having  the  travelling-wheels  fitted  in  such  manner 
as  to  admit  of  the  crushing-discs  being  readily  raised  from 
the  earth,  or  permitted  to  descend  and  penetrate  the  soil  to 
the  desired  depth.  For  this  purpose,  the  axle-arm,  whereon 
each  travelling-wheel  turns,  is  formed  on  the  lower  end  of  an 
upright  rod,  the  upper  end  of  which  has  a  screw-thread  upon 
it,  and  fits  into  a  screw-nut,  that  rests  on  the  top  bar  of  the 
side  framing  or  bracket ;  so  that,  by  turning  such  nut,  the 
rod,  and  consequently  the  wheel,  will  be  raised  or  lowered. 

Mr.  Bennett,  of  Liverpool,  contributed  a  model  of  a  "  self- 
cleaning  roller,'^  for  crushing  clods,  rolling  growing  crops, 
and  freeing  land  from  wire-worm.  It  consists  of  two  sets  of 
rings  or  discs,  having  serrated  edges  and  side  teeth,  similar 
to  the  two  preceding  implements,  and  mounted  upon  two 
horizontal  axles,  in  a  line  with  each  other.  The  rings  or 
discs  of  each  set  are  connected  together  by  means  of  a  pin  or 
bolt^  projecting  from  one  of  the  arms  of  every  alternate  disc, 
and  entering  a  slot  in  a  lug  or  projection  upon  one  of  the 
arms  of  each  intermediate  disc,  so  that  the  several  discs  will 
be  caused  to  rotate  together;  but,  at  the  same  time,  the 
alternate  discs  will  be  capable  of  rising  and  falling  a  short 
distance  independently  of  the  intermediate  ones,  and  thereby 
cut  the  clods,  which  would  otherwise  choke  the  serrated  edges 
and  teeth  of  the  discs.  The  rings  or  discs  are  bevilled  in- 
wards from  the  outer  edge ;  so  that  a  clod,  on  being  squeezed 
in  between  two  rings  or  discs,  will  fall  into  the  interior  of 
the  roller,  and  be  crushed  or  broken. 

Mr.  Gibson,  of  Newcastle,  has  obtained  a  prize  medal  for 
an  implement  which  he  terms  the  "  Northumberland  clod- 
crusher,^'  designed  to  be  used  for  breaking  clods  on  wet  as 
well  as  dry  lands,  also  on  young  wheat,  to  prevent  the 
ravages  of  the  wire-worm,  and  to  form  drills  for  clover  and 
other  seeds.  This  clod-crusher  has  a  frame  like  an  ordinary 
cart-frame,  with  a  pair  of  shafts  in  front,  and  two  traveUing- 
wheels,  one  at  each  aide.  Within  the  frame  there  are  two 
rows  of  narrow  iron  discs  or  rings  with  smooth  rounded  edges, 
mounted  upon  two  parallel  horizontal  axes.  These  axes  are 
inserted,  at  each  end,  into  openings  in  a  cross-arm,  which  thus 
conneets  the  two  axes  together ;  and  each  cross-arm  is  mounted 
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at  the  oentfe  on  tke  txle  of  the  trnveUmg-^wlMQl ;  so  that,  aa 
the  implement  is  drawn  onward^  the  arms  will  torn  and  l»ing 
each  row  of  discs  snooessivdly  into  action  npon  the  s(hL  The 
several  discs  of  each  row  turn  upon  the  axis^  indep^dently 
of  each  other ;  and  the  two  rows  intersect^  so  as  to  prevent 
any  dogging  or  accamnlation  of  soil  between  the  discs. 

A  clod-crasher>  exhibited  by  Mr.  Pearce,  of  Poole^  Dorset- 
shire^ consists  of  two  rows  of  narrow  iron  wheds  or  diacs;,  the 
outer  parts  of  which  are  of  a  sig-zag  form  lateraUy,  bendiDg 
angularly^  first  to  the  right,  and  then  to  the  left,  all  round 
each  disc.  The  discs  turn,  independently  of  «ach  other,  on 
two  paraUd  axes,  carried  by  a  strong  iron  framing;  and  die 
two  rows  intersect.  In  this  implement  the  following  arrange* 
ment  is  adopted,  to  obviate  the  necessity  of  tumii^  it  at  e^h 
end  of  the  field : — ^The  shafts  for  the  horses  are  connected  bv 
an  iron  rod  (passing  through  the  hind  ends  thereof)  to  a 
horizontal  frame,  which  is  capable  of  turning  around  a  centre- 
pin  upon  a  similar  frame,  that  forms  part  of  the  general 
feamkig  of  the  implement ;  such  upper  frame  is,  however,  in 
general,  connected  immoveablv  to  the  lower  frame  by  two 
pins,  which  severally  project  through  a  socket  in  it  into  an 
opening  in  the  lower  frame ;  but,  on  arriving  at  the  end  of 
the  field,  the  (uns  are  raised  by  a  lever««ction,  and  the  frames 
are  thereby  disconnected }  the  horses  are  then  guided  round 
to  the  opposite  side  of  the  implement,--<-the  upper  frwne  tuni- 
ing  around  the  centre-pin ;  and,  on  the  frames  being  ccmnected 
again,  by  permitting  the  pins  to  descend,  the  implement  com<- 
mences  its  return  across  the  field. 

Mr.  Cambridge,  of  Temple  Gate,  Bristol,  contributed  a  very 
efficient  implement,  termed  a  ^'press-wheel  roller  or  clod- 
crusher.'^  It  consists  simply  of  a  row  of  narrow  wheds, 
turning  independently  of  each  other  on  a  cylindrieal  axle, 
which  is  carried  by  brackets,  from  a  frame  similar  to  Cross- 
kill's  clod-crusher:  the  periphery  of  each  wheel  is  curved 
upwards  from  each  edge  towiurds  the  centre,  so  as  to  form,  at 
such  part,  a  narrow  cutting-edge,  extending  all  round  the 
4rhed. 

Mr.  Starkey,  of  Farthinghoe,  Northamptonshire,  exhibited 
a  modd  of  a  clod-erusfaer,  capable  of  being  converted  into  a 
plain  roller  at  pleasure.  When  complete  for  use  as  a  dod- 
crusher,  it  consists  of  a  long  hollow  roller  or  (grlinder,  with 
rows  of  projections  on  its  periphery,  fitting  on  to  and  enclos- 
ing a  roller  of  equal  length,  having  a  smooth  cylindrical  sur- 
face; and  this  inner  roller  is  mounted  on  an  axle,  carried  by 
a  suitable  frame,  and  receiving  a  whed  at  each  end  when  the 
implement  is  to  be  transported  from  one  place  to  another; 
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but,  when  employed  a8  a  plain  roller,  the  outer  roller  or  ey* 
linder  is  alidden  off  the  unooth  inner  roller. 

A  '' land-presser/'  stated  to  be  particularly  adapted  for 
fen-^land,  was  contributed  by  Mr.  Chenery,  of  Mardi^  Cam* 
bridgeshire.  This  implement  consists  of  a  row  of  narrow 
wheels  or  rings,  with  flat  or  smooth  peripheries,  turning  in- 
dependently of  each  other  on  one  axle,  carried  by  a  frame :  at 
the  back  of  which  frame  there  are  scrapers,  capable  of  being 
adjusted  by  screws,  so  as  to  clear  the  wheels  or  rings  fixim  dirt 
as  they  rotate. 

Mr.  Warren,  of  Heybridge,  exhibited  an  implement  (ox 
rolling  land,  consisting  of  two  rollers,  each  composed  of  eight 
small  cylinders,  turning  freely  on  the  same  axis,  which  is 
supported  at  the  ends  by  brackets,  affixed  to  a  rectangular 
wooden  frame.-  The  two  frames  are  connected  together  side 
by  side,  in  such  manner  that  they  can  rise  and  fall  separately; 
The  two  rollers  do  not  stand  in  a  line  with  each  other ;  for 
the  left  or  near-side  roller  is  placed  at  the  front,  and  the  off- 
side roller  at  the  back  of  its  frame*  A  stratght-eo^  or 
seraper  is  fixed  over  each  roller,  to  clear  off  the  dirt. 

A  cast-iron  roller,  exhibited  by  M.  Glaes,  of  Lembecq,  fieli- 
gium,  was  included  in  the  award  to  him  of  a  prize  medaL 
This  roller  consists  of  four  cylindrioal  parts,  turning  ttde  by 
side  on  the. same  axis ;  these  parts  have,  at  each  eaA,  a  centnu 
ring  oc  boss,  supported  by  three  radial  arms ;  and  the  diameter 
of  the  opening  in  such  ring  or  boss  is  considerably  greater 
than  the  diameter  of  the  axis  that  extends 'through' the  cylin-^ 
ders :  therefore,  as  the  implement  is  drawn  onward,  the  cy«- 
hnders  can  rise  and  fall  independently  of  «ich  other,  so  as  to 
accommodate  themselves  to  any  inequalities  of  the  surface.    * 

There  was  likewise  a  roller  in  the  Belgian  department  very 
like  Mr.  Chenery's  land-presser,  before  described.  ■    ^ 

M.  Delstanche,  of  Marbais,  Belgium,  also  contributed  a 
dod^crusher,  composed,  like  Mr.  (^bson's,  of  two  rows  of 
narrow  iron  discs  or  rings,  with  smooth  rounded  edges,  mounted 
on  two  parallel  horizontal  axles,  and  intersecting  each  other ; 
but,  in  this  case,  the  axles  are  carried  by  the  fixed  framing 
of  the  implement,  and  not  by  moveable  cross-arms;  and 
therefore  both  rows  ctf  discs  or  rings  penetrate  the  eartk  at 
the  same  time  and  to  the  same  depth. 

HARROWS. 

The  use  of  the  "  harrow,^'  which  is  employed  after  ploughs 
ing,  is  to  reduce  the  soil  to  a  finely  pulverized  state  for  the 
reception  of  seed,  also  for  covering  seeds  with  mould,  &e. 
The  common  harrow  consists  of  a  horizontal  frame  or  frames. 
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fitted  with  numerouB  strong  iron  teeth  or  tines  (generally 
straight),  which  project  downward,  and  penetrate  the  soil  as 
the  harrow  is  drawn  across  the  field.  The  harrow-frames  are 
now  generally  made  of  iron  in  place  of  wood,  on  account  of 
its  superior  strength.  A  modification  of  this  instrument  is 
known  by  the  name  of  the  "  Norwegian  harrow/'  the  spikes 
of  which  are  affixed  to  bosses,  and  present  a  similar  appear« 
ance  to  the  rowel  of  a  spur ;  the  bosses  are  fixed  on  three 
horizontal  spindles,  in  such  manner  that  the  tines  of  one  set 
will  work  between  the  tines  of  another,  and  prevent  them 
from  becoming  clogged ;  and  the  several  sets  of  rowels,  rotate 
as  the  machine  is  drawn  onward,  and  effect  the  pulverization 
of  the  soil.  The  spindles  are  supported  by  brackets  from  the 
under  side  of  a  horizontal  iron  frame,  of  a  pentagonal  shape, 
which  travels  on  a  pair  of  hind  wheels  and  either  a  single 
swivel-wheel  or  a  pair  of  wheels  at  the  front.  The  Norwe- 
gian harrow  is  found  to  break  up  clods  and  pulverize  the  soil 
veiy  effectually,  and  is  particularly  useful  in  stiff  clayey  soils. 

There  were  but  two  Norwegian  harrows  in  the  Exhibition 
—one  being  contributed  by  Mr.  Crosskill,  and  included  in 
the  award  to  him  of  a  Council  medal,  and  the  other  by  Messrs. 
Barrett,  Exall,  and  Andrewes.  In  Mr.  Crosskill's  implement, 
the  points  of  the  rowels  are  made  longer  and  thinner  than 
usual,  so  as  to  cut  the  clods  and  pulverize  the  soil  better. 
The  rowels  are  mounted  loosely  on  their  axle,  whereby  they 
are  rendered  less  liable  to  break  on  meeting  with  stones,  and 
the  implement  is  capable  of  being  tamed  more  easily.  The 
frame  of  the  implement  is  provided  with  a  pair  of  hind 
wheels,  and  a  single  fore  wheel.  The  axle  of  each  hind 
wheel  is  carried  by  a  bell- crank  lever,  by  means  of  which  the 
spikes  of  the  rowels  are  brought  into  contact  with,  or  raised 
from,  the  soil.  The  fore  end  of  the  frame  is  raised  or  lowered 
by  an  apparatus  connected  with  the  fore  wheel,  and  consist- 
ing of  a  horizontal  shaft,  which  extends  from  the  front  to  the 
back  of  the  frame,  and  has,  at  the  fore  end,  a  worm,  gearing 
into  a  sector  rack  on  the  upper  end  of  the  bent  forked  rod 
that  carries  the  axle  of  the  fore  wheel.  This  rod  is  capable 
of  turning  on  a  horizontal  axis,  supported  by  the  frame;  and 
thus,  on  the  worm-shaft  being  turned,  by  means  of  a  handle 
at  the  hind  end,  it  will,  through  the  medium  of  the  sector 
rack,  cause  the  forked  rod  to  assume  a  position  more  or  less 
inclined,  and  thereby  raise  or  depress  the  fore  end  of  the 
frame. 

In  Messrs.  Barrett  and  Co.'s  Norwegian  harrow,  the  fore 
and  hind  ends  of  the  frame  are  raised  simultaneously  in- 
stead of  separately,  as  in  the  preceding  implement.     Across 
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tlie  hind  end  of  the  frame  a  horisontal  shaft  extends^  having 
at  each  end  a  descending  arm,  which  carries,  at  the  lower 
end,  the  axle  of  one  of  the  hind  running  wheels ;  so  that, 
wheal  Boch  shaft  is  tamed,  the  end  of  each  arm  will  describe 
an  arc  of  a  circle,  raising  the  rowels  from  the  soil  as  it  ap* 
proaches  a  vertical  position,  and  vice  versd.  The  axle  of  the 
fore  wheel  is  carried  by  a  straight  forked  rod,  which  passes  up 
through  a  socket-piece  that  turns  on  a  horizontal  axis  sup- 
ported by  the  frame ;  and  according  as  such  socket-piece  and 
rod  are  made  to  depart  from  a  vertical  position,  so  will  the 
fore  end  of  the  frame  be  lowered.  The  socket-piece  is  con- 
nected by  two  rods,  one  at  the  top  and  the  other  at  the  bot- 
tom, with  the  upper  and  lower  ends  of  a  bell-crank  lever,  or 
triangular  piece,  affixed,  at  its  centre,  to  the  horizontal  shaft 
before  named ;  so  that  any  movement  of  the  shaft  will  be  com- 
municated to  the  socket-piece,  and  thus  both  ends  of  the 
frame  will  be  raised  or  lowered  simultaneously.  Motion  is 
given  to  the  shaft,  when  required,  by  turning  a  small  hand- 
wheel,  affixed  to  a  swivel-nut,  that  receives  the  end  of  a 
screw-rod,  the  other  end  of  which  is  connected,  by  a  pin-joint, 
with  the  side  of  the  bell-crank  lever. 

Numerous  examples  of  harrows  of  the  ordinary  kind--^vi2., 
those  with  horizontal  frames,  carrying  straight  or  curved  de- 
scending teeth,  were  also  exhibited.  We  shall  first  notioe 
the  expanding  harrows  contributed  by  Mr.  Coleman,  of 
Chelmsford,  and  which  were  included  in  the  award  to  him  of 
a  prize  medal.  In  these  implements,  five  parallel  beams  or 
longitudinal  bars  are  usually  attached  to  the  long  bar  of  the 
whippletrees  by  draught  chains.  The  transverse  bars,  which 
carry  the  straight  spikes,  extend  in  a  diagonal  direction  from 
one  beam  to  another,  and  are  connected  thereto,  at  each  end, 
by  pin-joints,  which  admit  of  the  beams  approaching  to  or 
receding  from  each  other  in  the  same  manner  as  the  bars  of 
a  paraUel  ruler,  for  the  purpose  of  expanding  into  a  coarse  or 
contracting  into  a  fine  harrow.  This  change  is  effected  by 
shortening  or  lengthening  the  draught-chain  of  the  beam  on 
each  side  of  the  central  beam,  so  as  to  bring  those  beams 
nearer  to  the  whippletree,  or  increase  the  distance  therefrom. 
One  of  these  harrows  is  provided  with  wheels  (one  to  each 
beam)  to  facilitate  its  transport  from  place  to  place;  eagfa 
beam  is  opened  out  at  the  centre  for  the  reception  of  the 
wheel,  which  is  carried  by  a  small  lever,  and  can  be  lowered 
through  the  beam  to  the  ground,  or  raised  therefrom :  the 
lever  is  jointed  at  the  lower  end  to  the  beam,  and  the  upper 
end  moves  between  a  pair  of  quadrant  bars,  which  nave 
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numerous  holes  for  the  insertion  of  a  pin  to  retiiin  the  lever 
in  any  required  position.  By  raising  the  lever  to  its  highest 
position^  the  wheels  will  be  lifted  from  the  ground^  and  the 
tines  will  be  brought  into  contact  therewith  ;  and  the  oppo- 
site result  will  be  obtained  by  the  depression  of  the  lever. 

Mr.  Williams,  of  Bedford,  exhibited  a  set  of  foar-beam 
iron  harrows,  for  which  he  obtained  a  prize  medal.  The 
beams  and  transverse  bars  of  these  harrows  cross  each  other 
diagonally^  forming  a  series  of  diamond-shaped  spaces,  and 
the  tines  are  fixed  at  the  junctions  of  the  beams  and  trans- 
verse bars ;  so  that  every  tine  will  cut  a  separate  track  at  the 
same  distance  from  the  tracks  of  the  adjacent  tinea.  The 
ends  of  the  beams  are  affixed  to  cross  bars,  each  connected 
by  two  chains  and  hooks  with  a  long  bar,  to  the  centre  of 
which  the  whippletrees  are  attached  by  a  short  draught- 
chain.  By  the  use  of  double  chains  and  hooks,  the  harrows 
are  prevented  from  riding  on  each  other  in  rough  work,  or 
when  turning  at  the  end  of  the  "  stitch  or  land."  When  at 
work  on  the  side  of  a  hill,  the  double  chains  prevent  their  in 
dining  towards  the  lower  ground. 

Messrs.  Howard,  of  Bedford,  contributed  several  sets  of 
iron  harrows.  In  the  first  set  which  we  shall  notice,  the 
beams  (four  in  number)  are  of  a  zig-zag  form,  while  the 
transverse  bars  are  straight,  and  stand  at  right  angles  to  the 
course  of  the  harrow ;  the  tines  are  situated  at  the  junctions 
of  the  beams  and  transverse  bars,  are  made  with  square 
shoulders,  and  secured  to  the  frame  by  double  nuts  instead  of 
single  ones ;  each  harrow  is  connected  by  double  hooks  to  the 
long  bar  which  carries  the  whippletrees ;  and  the  harrows  are 
provided  with  hooks  at  the  hinder  part,  for  the  purpose  of 
drawing  them  the  contrary  way  when  harrowing  in  seeds,  in 
order  that  the  tines  may  not  penetrate  so  deep  into  the  soil 
as  when  drawn  in  the  opposite  direction.  Messrs.  Howard 
likewise  exhibited  a  set  of  four-beam  jointed  harrows,  con- 
structed like  those  just  described,  except  that  the  transverse 
bars  do  not  extend  across  between  the  two  middle  beams; 
and  therefore  each  harrow  is  made  in  two  parts,  connected 
together  at  the  front  and  back  by  the  end  bars,  which  are 
jointed  at  the  centre,  so  as  to  admit  of  each  part  risiiig  and 
falling  to  adapt  itself  to  any  unevenness  in  the  surface  of  the 
land.  These  harrows  are  particularly  useful  on  land  ploughed 
in  narrow  stitches,  as  they  cling  round  the  edge  of  the  stitch, 
leaving  it  pulverized  in  a  convex  form,  at  the  same  time 
searching  the  bottom  of  the  furrow.  The  same  firm  also  con- 
tributed a  pair  of  strong  drag  harrows,  to  be  used  on  rough 
fallows,  and  constructed  on  the  same  plan  as  the  first  set  above 
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described^  except  that  the  tines,  instead  of  terminating  in  a 
sharp  point,  are  widened  at  the  point,  in  the  direction  from 
front  to  back,  and  the  lower  edge  thereof  is  curved  upwards 
from  the  front  to  the  back.  These  implements,  when  drawn 
forward,  act  as  scarifiers  or  cultivators;  and,  when  drawn 
backward,  they  break  up  the  clods. 

In  a  "four-wheel  parallel-motion  harrow,^*  invented  by 
Mr.  Campbell^  of  Great  Plmnstead,  Norfolk,  the  tines  (seven 
in  number)  are  affixed  to  an  iron  frame,  which  is  suspended 
by  four  long  arms  from  the  ends  of  two  horizontal  shafts, 
that  turn  in  bearings  on  a  pentagonal  frame,  mounted  on 
two  pairs  of  travelUng-wheels.  The  harrow-frame  is  con- 
nected by  chains  with  a  virinch-barrel  on  the  pentagonal 
frame ;  and  by  turning  such  barrel  in  one  direction  or  the 
other^  so  as  to  take  up  or  give  out  the  chains,  the  harrow- 
frame  is  either  raised  or  lowered, — it  being  kept  at  all  times 
parallel  to  the  surface  by  the  long  arms. 

The  Rev.  T.  Digges  La  Touche,  of  Killenaule,  Ireland, 
exhibited  a  model  of  a  harrow,  consisting  of  a  square  iron 
frame,  mounted  on  two  wheels  at  the  back,  and  a  swivel- 
wheel  at  the  front.  The  front  part  of  the  frame  supports  a 
transverse  horizontal  shaft,  to  which  are  hinged  six  long 
bars,  extending  to  the  back  of  the  frame,  and  terminating  in 
handles,  whereby  they  may  severally  be  raised  when  required. 
Each  bar  carries  six  tines,  and  stands  at  an  inclination  to  its 
axis,  instead  of  at  right  angles  thereto ;  and,  by  reason  of 
such  inclination,  each  tine  works  in  a  different  line.  The 
tine-bars  rest  at  the  handle-end  on  the  back  bar  of  the  frame ; 
and  they  are  kept  in  the  proper  position  by  the  tines  of  each 
bar  coming  against  the  side  of  a  rod,  fixed  in  a  diagonal 
direction  between  the  front  and  back  bars  of  the  frame. 
Behind  the  harrow  is  an  apparatus  somewhat  like  a  rake, 
consisting  of  a  wooden  bar,  connected  by  rods  with  the  back 
of  the  harrow  :  the  bar  is  capable  of  rising  and  falling,  and 
has  numerous  curved  tines  or  teeth  affixed  thereto. 

Messrs.  Cottam  and  HallcD,  of  Oxford-street,  contributed 
a  "  serrated  chain-harrow,^'  composed  of  nearly  four  hundred 
small  iron  discs,  with  serrated  edges,  having  a  hole  at  the 
centre  of  each,  and  connected  together  by  a  net- work  of  stout 
iron  wire,  a  portion  whereof  passes  through  the  opening  of 
each  disc,  and  serves  as  the  axis  around  which  the  disc  rotates 
as  the  harrow  is  drawn  onward.  The  advantages  which  this 
harrow  is  stated  to  possess  are,  that,  from  the  numerous 
points  in.  contact  with  the  soil,  no  clod  can  escape  being  acted 
upon  by  a  large  number  of  discs,  which,  as  it  were,  saw  it  in 
pieces;  while  with  the  common  harrow  the  clods  are  ire- 
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points  of  different  width  and  shape  to  the  tines.  It  is  ca« 
pable  of  being  easily  and  instantaneously  adjusted;  for  the 
depth  to  whic^  the  tines  penetrate  the  seal  can  be  altered  by 
a  slight  movement  of  the  lever. 

Messrs.  Smith  and  Co.^  of  Stamford^  had  a  '^  grubber  or 
lever  cultivator^  scarifier^  and  paring  plough^'  which  has  ob- 
tained several  prizes  from  the  Royal  Agricultursl  and  other 
societies.  It  is  made  of  wrought-iroui  wiUi  seven  curved  tines^ 
arranged  in  three  rows,  and  bolted  to  the  frame,  which  travels 
upon  a  pair  of  hind  wheels  and  a  small  pair  of  fore  wheels. 
Suitable  mechanism  is  provided  for  adjusting  the  height  of 
either  side  of  the  frame,  to  allow  of  the  implement  working 
on  sloping  ground,  or  with  one  wheel  in  a  furrow.  For  this 
purpose,  the  hind  wheels  are  respectively  mounted  on  a  pin, 
projecting  from  an  arm,  which  is  mounted  loosely  on  the  end 
of  an  axle  that  extends  across  the  back  of  the  machine.  The 
upper  end  of  this  arm  is  furnished  with  a  sector-rack,  which 
gears  into  a  worm  on  a  short  shaft,  that  works  in  bearings  in  a 
frame  or  box,  affixed  to  the  axle,  and  also  enclosing  the  sector 
rack ;  and,  by  turning  a  handle  fitted  to  this  shaft,  the  arm 
is  caused  to  approach  to  or  recede  from  a  vertical  position,  and 
thereby  raise  or  lower  that  side  of  the  frame.  The  two  fore 
wheels  are  set  pretty  close  together  on  a  short  axle,  from  the 
centre  of  which  a  round  rod  extends  upwards,  through  the  eye 
part  of  the  draught-hook  and  through  a  socket  at  the  fore  end 
of  the  frame  (in  which  it  turns  freely) ;  and  to  it  is  attached  a 
long  lever,  which  is  connected,  at  its  foremost  end,  by  a  short 
link-rod,  with  the  front  end  of  the  frame.  This  lever  is  also 
connected,  at  the  middle  of  its  length,  by  another  link-rod, 
with  the  end  of  a  horizontal  lever,  tixed  to  the  hind  axle. 
When  the  hind  end  of  the  long  lever  is  pressed  down,  its  fore- 
most end  raises  the  front  part  of  the  frame ;  and  at  the  same 
time,  through  the  medium  of  the  second  link-rod  and  hori- 
sontal  lever,  it  causes  the  axle  of  the  hind  wheels  to  turn 
partly  round,  and,  by  moving  the  cranked  axle-arms  thereof 
backwards,  to  raise  the  hind  part  of  the  frame.  On  raising 
the  hind  end  of  the  long  lever  these  motions  are  reversed,  and 
the  frame  is  lowered.  The  retention  of  the  lever  in  any  de- 
sired position  is  effected  in  the  usual  manner. 

Mr.  H.  Cowan,  of  Corstorphine,  Edinburgh,  contributed  a 
five-tined  two-horse  '^  grubber'^  (that  gained  the  first  prize  at 
Edinburgh,  in  1848,  and  at  Glasgow,  in  1850),  in  which  the 
frame  is  raised  and  lowered  by  somewhat  similar  means  to 
those  above  described.  The  short  axles  of  the  hind  wheels 
are  carried  by  crank-arms,  projecting  from  a  horizontal  shaft, 
to  the  centre  of  which  a  lever  is  affixed,  by  means  of  which 
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the  shaft  can  be  tamed,  to  alter  the  inclmation  of  the  erank^ 
arms,  and  raise  or  depress  the  end  of  the  frame.  Each  move* 
ment  of  the  lever  also  serves  to  alter  the  height  at  which  the 
fore  end  of  the  frame  is  supported  by  its  single  swivel  wheel ; 
for  the  forked  arm  that  carries  the  axle  of  the  wheel  is  at- 
tached to  a  small  right-angle  or  bell-crank  lever,  which  is 
connected  by  a  horizontal  rod  with  the  first-named  lever. 

Mr.  Bendall,  of  Woodbridge,  exhibited  a  cultivator,  having 
a  small  pair  of  fore  wheels,  a  larger  pair  of  hind  wheels,  and 
a  pair  of  handles  at  the  back  for  the  purpose  of  guiding  the 
implement.  The  upright  stem  or  spindle  that  carries  the 
axle  of  the  fore  wheels  passes  through  a  socket  attached  to 
the  frame,  and  is  fixed  at  the  desired  height  by  a  pin  passing 
through  a  hole  in  the  socket  and  through  one  of  a  series  of 
holes  in  the  stem :  by  which  means  the  fore  end  of  the  frame 
can  be  supported  at  any  suitable  height  from  the  ground. 
The  axle  of  the  hind  wheels  is  cranked  at  the  ends,  and  near 
its  centre  it  carries  a  quadrant,  having  a  series  of  holes 
formed  in  it  near  its  edge.  A  lever,  mounted  loosely  on  the 
axle,  near  the  quadrant,  is  capable  of  being  affixed  to  such 
quadrant,  and  consequently  to  the  axle,  by  passing  a  pin 
through  a  hole  in  the  lever  and  through  one  of  the  holes  in 
the  quadrant.  When  this  attachment  is  made,  by  drawing 
back  the  lever,  the  axle  will  turn  partly  round, — causing  its 
cranked  ends  to  approach  to  a  vertical  position,  and  thereby 
raising  the  hind  end  of  the  frame  to  which  the  tines  are  at- 
tached. The  relative  position,  therefore,  of  the  lever  and  the 
quadrant  will  determine  the  depth  at  which  the  tines  are  per- 
mitted to  penetrate  the  earth.  When  it  is  required  to  raise 
the  tines  out  of  action,  the  lever  is  drawn  back  by  means  of 
another  lever,  which  turns  on  an  axis  at  its  lower  end,  carried 
by  the  frame,  and  is  connected  by  a  link-rod  with  the  first 
lever.  A  single  curved  tine,  carrying  a  broad-share,  is  affixed 
to  the  back  of  the  frame ;  two  like  tines  stand  side  by  side 
in  advance  of  it ;  and  before  these  tines  there  are  two  other 
tines,  placed  one  on  either  side  of  a  subsoil  share,  having  a 
long  and  narrow  sole-plate.  The  upper  part  of  the  stem  of 
each  tine  is  notched  on  the  back  edge,  and  the  mortise  into 
which  it  fits  has  a  small  V-shaped  projection  or  rib  to  fit  be- 
tween the  notches  when  the  wedge  is  driven  in  before  the 
front  edge  of  the  tine. 

Specimens  of  Earl  Ducie^s  drag  harrow,  or  Uley  scarifier 
tmd  cultivator  were  deposited  amongst  the  implements  of 
Messrs.  Barrett  and  Co.  and  Mr.  Crosskill.  This  implement 
has  five  or  seven  carved  tines,  which  are  set  to  draw  lines 
eight  inches  apart,  and  yet  are  so  placed  as  to  be  two  feet 
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from  each  other;  they  are  fitted  with  moveable  points  or 
shares  of  various  shapes,  according  to  the  work  to  be  done; 
and  they  are  fixed  to  a  strong  pentagonal  iron  frame,  having 
a  pair  of  swivel  fore  wheels  and  a  pair  of  bind  wheds  on  a 
cranked  axle.  The  frame  is  raised  or  lowered  by  turning  a 
handle  on  a  worm-shaft,  which  gears  into  a  worm-wheel  or 

ridrant  fixed  on  the  cranked  axle  of  the  hind  wheels,  and 
reby  causes  the  crank-arms  to  approach  or  recede  from  a 
vertical  position,  and  so  raise  or  lower  the  hind  end  of  the 
frame.  Motion  is  at  the  same  time  communicated  frt)m  the 
quadrant  or  axle,  by  a  short  connecting  rod,  to  the  hind  end 
of  a  lever,  which  turns  at  its  centre  on  a  short  standard,  af* 
fixed  to  the  frame,  and  is  connected  at  the  fore  end  to  the 
upright  spindle  of  the  fore  wheels.  By  this  means  the  fore 
and  hind  ends  of  the  frame  are  raised  and  lowered  simulta- 
neously. 

A  cultivator  or  scarifier,  belonging  to  Mr.  Beart,  of  God- 
manchester,  near  Huntingdon,  bears  a  strong  likeness  to  the 
Uley  scarifier  and  cultivator.  The  pair  of  fore  wheels  swivel 
on  an  upright  stem ;  and  the  hind  wheels  are  affixed  to  a 
crank-axle,  to  which  is  keyed  a  lever,  having  a  semicircular 
rack  on  the  front  thereof,  gearing  into  a  pinion.  By  turning 
this  pinion,  the  axle  will  be  caused  to  rock  in  its  bearings, 
and  thereby  elevate  or  depress  the  back  of  the  frame.  The 
other  end  of  the  rack-lever  is  connected  by  a  long  lever  to 
the  stem  of  the  fore  wheels,  and  through  that  lever  efiects 
the  raising  or  lowering  of  the  wheels,  according  to  the  direc- 
tion in  which  the  rack  is  moved.  There  are  seven  tines;, 
arranged  in  two  rows, — ^three  in  the  front  and  four  in  the 
back  row ;  and  between  the  outer  and  inner  tines  of  the  back 
row,  on  each  side,  there  is  a  strong  star-wheel,  turning  on  an 
axle,  carried  by  stout  brackets,  suspended  froni  the  back  o( 
the  frame :  these  wheels  work  at  the  same  depth  as  the  tines. 

Messrs.  Ransomes  and  May  exhibited  one  of  BiddeU^s 
wrought-iron  scarifiers.  The  framing  of  this  implement  was 
originally  of  wood ;  but  now  it  is  made  with  cast-iron  sides 
and  transverse  connecting  bars  of  angle-iron.  There  are  two 
rows  of  tines ;  and  each  row  is  included  between  and  affixed 
to  two  angle-bars,  arranged  thus  "^i^.  The  upper  part  of 
each  tine  is  made  double,  or  with  a  long  slot  therein,  to  re- 
ceive the  stems  of  two  hook-pieces,  which  extend  through  it 
in  opposite  directions; — one  hook-piece  catches  hold  of  the 
top  edge  of  the  highest  angle-bar,  and,  passing  through  th€ 
tine,  is  secured  by  screwing  a  nut  on  to  its  end;  and  the 
other  hook-piece  catches  hold  of  the  bottom  edge  of  the 
lowest  angle-bar,  and  is  in  like  manner  fastened  by  a  nut. 
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riit  mode  of  ittaehiag  the  tinosy  their  distance  (torn  eicji 
,  and  the  depth  to  which  they  penetrate^  can  readily  be 
varied ;  and  they  can  also  be  arranged  to  aait  rounding  landa 
The  fraate  is  suspended  in  sach  manter  from  the  axle  of  the 
hind  whaela  that  either  side  may  be  raised  higher  than  the 
Mher^  to  snit  sloping  gronnd^  or  to  allow  one  wheel  to  run  in 
a  furrow  whilst  the  tines  penetrate  the  enltiTated  ground  to  a 
nnifbrm  depth.  The  ade  of  the  hind  wheek  is  straight^  and 
fenna  a  folcmm  for  two  leirers,  one  near  each  end.  The 
short  limb  of  these  lexers  is  connected  with  the  side  of  the 
frame;  so  that  by  elevating  or  depressing  the  longer  limb  of 
eaa  of  the  levers,  the  side  of  the  fhime  to  which  it  is  attached 
win  be  either  lowered  or  raised :  the  desired  position  of  the 
frame  is  retained  by  a  spring-catch,  which  the  lever  carries, 
entering  one  of  a  series  of  notches  or  ratchet-teeth  on  the 
side  framing  (to  prevent  it  rising  any  further),  and  by  the 
insertion  of  a  pin  beneath  the  lever  into  one  of  a  series  of 
holes  in  the  side  framing,  to  prevent  the  lever  descending^ 
The  fore  part  of  the  frame  is  carried  by  a  rod,  suspended  from 
ihe  front  end  of  a  long  lever,  wfaieh  extends  to  the  back  of 
the  implement.  This  lever  turns  upon  an  axle,  carried  by  a 
bent  bar,  which  is  supported  at  the  fore  end  by  the  upright 
stem  that:  carries  the  axle  of  the  small  fore  wheels,  and  at 
the  back  by  a  curved  bar  attached  to  the  axle  of  the  hind 
wheels ;  so  Ask  by  ehanging  the  position  of  the  lever,  the 
height  of  the  fore  part  of  the  frame  can  be  readily  adjusted; 

Mr.  Franee,  of  Stirling,  contributed  a  green*crop  grubben 
Thia  implement  has  a  beam  like  a  plough-beam,  with  a  pair 
of  handles  at  one  end,  and  a  small  swivel- wheel  at  the  other* 
To  the  beam,  near  the  fore  end,  two  side-bars  are  htnge<]^ 
which  extend  towards  the  hind  end  thereof,  and  are  kept  at 
the  required  degree  of  expansion  by  means  of  a  small  bar^ 
pmeeting  from  the  inner  side  of  eacai,  and  passing  through  a 
aodcct  on  the  beam,  furnished  with  a  set  screw.  Each  bar 
oarries,  near  the  fore  part,  a  chisel-ended  tine,  curving  fori> 
wards,  and  at  the  back  a  bent  blade  or  tine,  curving  inwards ; 
and  a  curved  tine,  with  a  wedge-shaped  end,  is  also  fastened 
to  the  beam,  just  in  advance  of  the  point  where  the  side  bars 
are  jointed  thereto.  To  the  hind  end  of  the  beam  a  short 
adjostable  rod  is  secured,  and  to  it  the  fore  end  of  a  small 
harrow  is  jointed,  which  is  thus  caused  to  follow  the  imple«> 
ment :  the  harrow  can  be  suspended,  by  a  chain  from  the 
erds8-b«r  that  connects  the  handles  of  the  grubber. 

A  model  of  a  scuffler,  for  cleaning  between  the  rows  of  green 
crops,  was  exhibited  by  the  Rev.  T.  Digges  La  Touche.    Tt  ii 
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provided  with  three  tines,  affixed  to  a  frame,  supported  at  the 
front  by  a  single  wheel,  and  at  the  back  by  a  pair  of  wheels, 
moanted  on  a  cranked  axle.  The  tines  are  raised  from  the 
soil  by  taming  the  axle  by  means  of  a  lever,  which  may  be 
retained  in  any  required  position.  On  releasing  the  lever, 
the  weight  of  the  frame  causes  the  hind  wheels  to  run  back 
until  the  arms  of  the  crank-axle  come  in  contact  with  two 
curved  bars,  attached  to  the  cross-bar  of  the  handles  of  the 
Bcuffler :  by  adjusting  such  bars,  the  tines  are  permitted  to 
penetrate  the  earth  to  a  greater  or  less  depth. 

Messrs.  Gray  and  Sons,  and  Mr.  Tennant,  contributed 
each  a  drill-grubber,  with  five  tines  affixed  to  an  iron  beam, 
having  a  pair  of  handles  at  the  hind  end,  and  a  single  swivel- 
wheel  at  the  fore  end.  Messrs.  Wilkie  and  Co.  ^[hibited  a 
like  implement,  provided  with  two  small  wheels  or  rollers,  one 
in  front,  and  the  other  behind ;  the  axis  of  each  wheel  b  car- 
ried by  the  forked  end  of  a  lever,  fixed  on  a  horisontal  axis;, 
that  turns  in  bearings  in  the  frame ;  the  two  levers  are  con- 
nected together  at  the  upper  end  by  a  rod,  so  as  to  move 
simultaneously ;  and  the  axis  of  the  hindmost  lever  is  pro- 
vided with  a  lever-handle  for  the  purpose  of  turning  it :  thus, 
by  bringing  the  levers  into  a  position  more  or  less  inclined, 
the  tines  can  be  made  to  penetrate  to  a  greater  or  less  depth  ; 
or  they  can  be  raised  free  of  the  ground. 

Amongst  this  class  of  implements  we  mav  likewise  notice 
the  model  of  an  **  Archimedean  agricultural  machine,'^  de- 
posited by  Mr.  D.  J.  Murphy,  of  the  Chamber  of  Commerce, 
Cork,  and  designed  to  be  employed  for  cutting,  tuming-up, 
and  pulverizing  the  soil,  and  thereby  prepare  it,  by  one  ope- 
ration, for  receiving  the  seed.  The  machine  consists  of  a  large 
cylinder,  mounted  in  a  frame  upon  a  pair  of  running  wheeb; 
and  set  around  it  are  several  rows  of  iron  blades,  arranged  as 
the  threads  of  a  screw,  and  intended,  as  the  cylinder  rotate^ 
to  cut  and  turn  over  the  earth :  the  shape  of  the  blades  is 
varied  according  to  the  nature  of  the  soil.  The  height  of  the 
cylinder  can  be  adjusted  by  regulating  screws,  so  that  the 
blades  shall  penetrate  the  earth  to  any  depth  between  one 
and  ten  inches.  Behind  the  machine  is  a  dod-crashing 
roller,  which  is  followed  by  a  harrow — both  being  connected 
to  the  machine.  For  working  the  implement,  it  is  proposed 
to  use  (when  circumstances  will  permit)  a  locomotive  steam- 
engine  of  four  or  five  horse-power. 

The  Egyptian  department  contained  an  agricultural  im- 
plement of  the  following  construction : — A  strong  wooden 
frame,  resembling  a  sledge,  carries  three  wooden  rollers,  one 
behind  the  other ;  and  on  each  roller  is  fixed  a  series  of  thin 
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discs  or  annular  plates  of  iron^  for  catting  or  scarifying  the 
soil^ — ^the  several  discs  of  eacli  set  working  in  the  spaces  be« 
tween  the  discs  of  the  other  set  or  sets. 

Messrs.  Allen  and  Co.,  of  New  York,  exhibited,  several 
cultivators.  The  most  simple  form  of  these  implements  con- 
sists of  a  straight  wooden  beam,  with  a  pair  of  wooden  han- 
dles affixed  thereto  near  the  middle  of  its  length,  and  a  straight 
wooden  side-bar  or  beam  jointed  to  it  on  each  side  at  the  fore 
end;  the  side-bars  may  be  adjusted  laterally  by  means  of 
curved  iron  plates,  affixed  one  to  each  bar,  and  projecting 
over  the  hind  end  of  the  beam,  to  which  they  are  secured  by 
a  pin  or  key  entering  one  of  a  series  of  openings  in  it.  The 
implement  is  fitted  with  five  teeth  or  tines,  which  varv  in 
shape,  according  to  the  work  to  be  performed,  and  are  affixed 
two  to  each  side-bar, — ^the  fifth  being  attached  to  the  beam 
near  its  fore  end.  An  improved  implement  is  made  wholly 
of  iron,  except  the  beam  and  handles ;  it  is  furnished  with  a 
small  wheel  at  the  fore  end  of  the  beam ;  the  side-bars,  which 
are  made  of  wrought-iron,  are  curved;  and  the  teeth  or  tines 
are  made  with  an  eye  at  the  top,  so  as  to  be  capable  of  being 
slidden  along  the  side-bar,  and  fixed  at  any  part  thereof,  by 
inserting  a  wedge  into  the  eve :  the  two  hindmost  tines  of 
this  implement  are  shaped  lixe  small  ploughs,  turning  the 
soil  in  opposite  directions;  and,  bv  changing  their  places, 
they  can  be  caused  to  turn  the  earth  either  to  or  from  the 
rows  of  the  growing  crop.  Another  form  of  cultivator  has  a 
wooden  beam,  furnished  with  a  pair  of  wooden  handles  and 
a  small  wheel  at  the  fore  end,  like  the  preceding  implement ; 
but  the  side-bars  are  of  wood ;  and  each  is  jointed  at  about 
two-thirds  of  its  length  from  the  front  end,  so  as  to  admit  of 
its  bending  inwards,  in  order  that  the  ends  thereof  may  be 
respectively  jointed  to  the  fore  and  hind  ends  of  the  beam ; — 
the  hinder  part  of  each  side-bar  carries  several  straight  har- 
row tines.  On  the  foremost  portion,  just  in  advance  of  the 
joint,  there  is  a  single  harrow  tine,  and  also  a  tine  which  is 
bent  at  right  angles  at  the  bottom,  so  as  to  form  a  horizontal 
blade,  projecting  inwards ;  and,  to  the  fore  part  of  the  beam, 
there  is  affixed  a  share  resembling  a  gigantic  broadshare,  with 
the  central  part  removed,  so  as  to  leave  only  an  outer  cutting- 
edge,  about  three  inches  wide :  the  share  cuts  up  the  weeds 
and  loosens  the  soil,  which  is  then  pulverized  by  the  tines. 

Mr.  L.  Wells,  of  Rochester,  U.S.,  contributed  a  cultivator 
with  a  rectangular  wooden  frame,  fitted  with  seven  tines — 
three  in  the  front  and  four  in  the  back  row — and  mounted 
upon  a  pair  of  wheels,  one  at  each  side.  Each  axle-arm  is 
affixed  to  an  upright  rack-bar,  which  gears  into  a  toothed 
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sector  on  the  end  of  a  lever :  bv  moYUig  this  lever,  the  axle- 
arm  can  be  adjusted  to  any  desired  height ;  and  it  is  retained 
in  position  by  the  end  of  a  spring-eatch  passing  through  the 
lever  and  entering  between  the  teeth  of  a  fixed  segmental 
rack,  against  the  side  of  which  the  sector  end  of  the  lever 
moves 

In  the  French  department  there  was  deposited  the  model 
of  a  scarifier  vrith  fifteen  tines,  affixed  to  a  stout  wooden 
frame;  this  frame  is  supported  at  the  bade  by  a  pair  of 
wheels,  each  capable  of  bemg  raisod  or  loyrered  by  turning  a 
hand-screw ;  and  to  the  front  of  the  frame  is  attached  an  in- 
clined beam,  which  is  supported  by  a  two-wheeled  eaniage 
(in  like  manner  to  ploughs  having  a  fore  carriage  (^  gallows)  ; 
so  that,  by  a  lever  action,  connected  therewith,  the  fore  part 
of  the  frame  can  be  raised  or  lowered. 

Amongst  the  Belgian  agricultural  imdiements,  H.  D^Oma- 
lius  exhibited  a  cultivator.  This  implement  consists  of  a 
wooden  beam,  having  a  small  wheel  at  the  fore  end,  and  at 
the  back  a  double  cross-beam,  to  each  end  of  which  a  handle 
is  affixed;  the  cross-beam  receives  the  stems  of  two  curved 
shares,  which  turn  over  the  soil  in  opposite  direetions,  and 
two  curved  tines,  which  stand  between  the  shares ;  and  to 
the  main  beam,  just  before  these  shares  and  tines,  is  fixed  an 
iron  stem,  carrying  at  the  bottom  a  fiat  pointed  share  and 
a  double  adjustable  mould  board,  the  soil  turned  over  by 
which  is  broken  up  by  the  tines. 


TEXTILE  MANUFACTURES. 

PLAX   MACHINBKT. 

In  a  former  paper  we  explained  the  various  modes  at  present 
in  use  for  retting  fiax ;  and  remarked  also  on  the  aflter  treat- 
ment of  the  plant  by  the  breaker  and  scutcher;— our  present 
object  will  be  to  see  how  far  the  contributions  of  flax  ma* 
chinery  to  the  Exhibition  have  illustrated  the  progress  of  in« 
vention  in  this  branch  of  manufacture.  On  consulting  the 
Analogical  Catalogue  (which  was  so  tardy  in  making  its  ap« 
pearance)  there  would  seem  to  be  little  prranise  of  an  efficient 
display,  as  the  names  of  but  three  firms,  known  as  buildeva 
of  flax  machinery,  are  set  down  as  exhibitors  in  this  depurt* 
ment ;  while  several,  who  are  known  as  the  inventors  or  pro- 
prietors of  some  most  important  improvements  in  maohineiy 
for  the  treatment  of  flax  are  wholly  unrepresented.  Bot» 
notwithstanding  this  defection,  whieh  is  not  easily  to  be  aiv 
counted  for,  the  manufacture  of  flax  has  been  very  fiudy 
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i]1ii8trated^  as  the  contributions  embrace  a  complete  set  of 
moachines  for  carrying  on  the  various  operations,  from  the 
breaking  of  the  flax  to  its  final  conversion  into  fine  yam. 

With  the  object  of  giving  the  flax  grower  the  means  of 
fCDdering  his  produce  fit  for  the  market,  Mr.  McFherson,  of 
Edinburgh,  has  constructed  a  portable  breaking  and  scutching 
machine,  suitable  for  a  formstead.    It  consists  of  two  rectan* 
gnlar  wooden  cases,  of  unequal  size,  comiected  together  side 
oj  sidey-— the  smaller  containing  the  breaking  apparatus,  and 
the  larger  the  fiarts  for  scutching  the  flax.     The  small  case 
is  provided  with  a  horizontal  table^  having  a  fluted  surface!^ 
whereon  the  flax  is  laid ;  and,  over  the  table,  a  fluted  roller  is 
caused  to  travel,  for  the  purpose  of  cracking  the  boon,  or 
woody  portion  of  the  flax  plant«    The  axes  or  pivots  of  the 
roller  move  in  horizontal  guides,  which  can  be  lifted,  by  de- 
pressing a  treadle,  for  the  purpose  of  raising  the  roller;  and 
the  traverse  of  the  roller  is  efiected  by  its  connection,  through 
a  rod,  with  a  crank  on  the  end  of  a  short  horizontal  shaft, 
whidi  is  caused  to  revolve  by  horse  or  other  power.    The 
shaft  also  carries  a  spur-wheel,  gearing  into  a  pinion  upon 
miother  horizontal  shaft  that  extends  through  the  large  case. 
Upon  this  second  shaft  (within  the  large  case)  are  fixed  two 
discs  or  bosses,  to  which  four  pairs  of  long  radial  arms  are 
bolted ;  and,  to  the  outer  ends  of  each  pair  of  arms,  is  ftwtened 
a  wooden  beater,  of  a  <  shape,  in  the  transverse  section.    At 
the  top  of  the  large  case  two  channels  are  made  to  receive  the 
^mps,  in  which  the  stricks  of  flax  to  be  scutched  are  held 
to  receive  the  blows  of  the  beaters.   The  flax  is  first  laid  upon 
Uie  fluted  table,  and  submitted  to  the  action  of  the  traversing 
roller  until  the  boon  is  broken  up  and  sufficiently  loosened  from 
the  fibre ;  it  is  then  removed,  and  secured  in  given  quantities 
between  a  pair  of  clamps,  in  such  manner  that  one-half  th« 
length  of  the  plant  is  pendent  therefrom.    Clamps  or  holders, 
thus  filled,  are  successively  passed  into  one  of  the  channds  in 
the  large  case,  and,  as  thev  are  pushed  forward  towards  the 
Mher  end  of  the  machine,  the  stricks  of  flax  are  brought  under 
the  action  of  the  rotating  beater,  whereby  the  pendent  portion 
of  the  flax  is  cleared  of  its  boon.    When  this  is  efiected,  the 
holders  are  removed  from  the  channel  and  opened,  to  turn  the 
ends  of  the  flax ;  the  clamps  are  then  again  tightened,  and 
introduced  into  the  other  channel,  to  bring  the  other  end,  in 
like  manner,  under  the  action  of  the  beaters.     When  the 
appatstus  is  in  full  operation,  both  channels  will  be  full  of 
holders ;  and  the  introduction  of  a  fresh  holder  at  one  end  is 
the  means  whereby  a  holder,  containing  a  strick  of  scutched 
fax,  is  dischai^;ed  at  the  opposite  ^d.    This  machine^  acooM-; 
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ing  to  the  etatemeDt  of  the  inventor,  is  calcolited,  by  the 
application  of  from  three  to  four-horse  power,  to  dean  half 
an  acre  of  flax  per  diem. 

Mr.  Plummer,  of  Newcaatle-upon-Tyne,  haa  exhibited  ma- 
chinery of  a  new  construction  for  breaking  and  seatcfaing 
ftax,  and  for  heckling  what  is  technically  known  as  ''cut  line." 
The  breaker  consists  of  a  cast-iron  framing,  carrying  five  fluted 
rollers,  of  similar  diameters,  and  connected  together  by  gearing 
wheels,  so  that  the  driving  of  the  axle  of  one  by  a  band  and 
pulley  will  cause  the  others  to  rotate  at  the  same  speed.  This 
machine  is  provided  with  two  platforms, — ^the  one  for  con- 
ducting the  flax  to  the  rollers,  and  the  other  for  guiding  it 
out  of  the  machine.  The  rollers  are  so  arranged  as  to  bite 
the  flax  three  times  during  its  passage  through  the  machine; 
and  the  top  rollers  are  weighted,  for  ensuring  a  proper  amount 
of  pressure  being  put  upon  the  flax« 

The  scutching  machine  consists  of  a  rotary  vertical  disc, 
enclosed  in  a  casing,  and  carried  by  an  axle  working  in  suit- 
able bearings  supported  by  the  firame  of  the  machine.  On  each 
side  of  the  disc  radial  beaters,  or  wooden  knives,  having  a 
bevilled  edge  on  their  inner  face,  are  affixed ;  but,  on  one  side 
of  the  disc,  the  beaters  are  alternated  by  radial  brushes, — the 
object  being,  to  submit  the  flax,  first  to  the  action  of  beaters 
only,  and  then  to  effect  the  more  thorough  separation  of  the 
boon  from  the  fibre  by  the  combined  action  of  brushes  and  a 
second  set  of  beaters.  An  opening  is  formed  in  the  front  of 
the  case,  through  which  the  nax  is  introduced  by  hand  to  the 
action  of  the  beaters.  When  one  end  is  cleaned,  the  operator 
turns  ends,  and  again  submits  the  flax  to  the  scutching  opera- 
tion. By  the  use  of  a  solid  disc,  in  place  of  radial  arms  (as 
hitherto  used)  for  carrying  the  beaters,  it  would  s^m  that 
greater  speed  than  heretofore  applied  may  be  used  without 
the  risk  of  breaking  the  staple,  as  the  objection  presented  by 
the  arms,  of  causing  the  flax  to  lash  round  them,  and  thereby 
get  broken  when  working  at  great  speed,  ia  necessarily  avoided. 

The  next  stage  of  the  process  of  treating  flax,  is  to  subject 
it  to  the  action  of  the  heckling  machine,  whereby  the  flax  is 
combed  out,  and  its  fibres  are  subdivided  to  the  extent  re- 
quired,— the  short  and  entangled  fibres  being,  at  the  same 
time,  removed  from  the  more  valuable  staple.  The  extent  to 
which  this  separation  is  carried,  is  to  produce  a  yield  of  only 
from  50  to  80  lbs.  of  "  dressed  line,"  as  the  more  valuable 
staple  is  termed,  out  of  112  lbs.  of  scutched  flax, — the  re- 
mainder constituting  the  raw  material  known  as  tow,  which, 
in  general,  goes  to  form  an  inferior  description  of  yam.  If 
the  flax  is  intended  to  be  spun  to  a  fine  quality  of  yam,  or  a 
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**  bigli  number/'  it  is  cut  into  two^  three^  or  more  lengths,  before 
being  submitted  to  the  heckling  machine, — ^the  coarser  parts 
of  the  staple,  that  is,  the  extremities,  being  separated  from 
the  others,  to  form  a  medium  quality  of  yam;  while  the 
middle  portions  are  selected  for  conversion  into  fine  yam. 
The  action  of  the  heckling  machine,  as  far  as  the  operation 
itself  is  concerned,  is  the  same  whether  the  long  or  short 
staple  be  heckled ;  but,  to  effect  the  operation  economically, 
that  is,  without  making  an  undue  amount  of  tow,  different 
constructions  of  machines  are  preferred  for  dressing  the  long 
and  the  cut  line.  For  heckling  the  latter  kind  of  staple, 
Mr.  Plummer  exhibited  a  machine  embracing  some  novd 
points  deserving  of  notice.  It  is  of  that  class  of  machines 
which  has  two  heckle  cylinders,  revolving  in  opposite  direc- 
tions, and  dressing  both  sides  of  the  strick  of  flax  simul- 
taneously; but  which  have  hitherto  met  with  very  partial 
success,  as  the  speed  with  which  they  work  scarcely  compen- 
sates for  the  waste  of  material  they  occasion, — ^from  the 
fact  of  two  sets  of  heckles  entering  the  strick  simultaneously, 
and  tearing  through  it  without  the  power  of  yielding  to  tne 
entangled  or  interlocked  fibres.  Now,  in  order  to  remedy 
this  evil  in  part,  one  of  the  cylinders  is  mounted  on  sliding 
bearings;  so  that  each  strick  of  flax,  on  being  first  presented 
to  the  heckle-pins,  will  be  partially  combed  by  the  cylinder, 
which  is  mounted  in  stationary  bearings,  before  the  traversing 
cylinder  approaches  to  act  upon  the  strick.  These  cylinders 
are  fumished  with  three  grades  of  heckle-pins ;  and  the  rows 
of  the  first,  or  coarsest  set,  are  alternated  by  rows  of  brushes. 
The  motion  for  traversing  the  holders,  containing  the  stricks 
of  flax,  through  the  machine,  is  somewhat  novel  and  ingenious. 
Mounted  near  one  end  of  the  holder-trough  (which  receives 
its  up-and-down  motion  for  bringing  the  length  of  stricks 
gradually  under  the  operation  of  the  heckle  cylinders  by  the 
ordinary  arrangement  of  mechanism)  is  a  short  axle,  which 
carries  three  pinions,  two  of  which  take  into  vertical  racks, 
attached  to  the  end  framing ;  and  the  central  pinion  gears 
into  a  rack  formed  on  a  horizontal  reciprocating  bar,  carried 
by  the  trough,  and  provided  with  loose  pendent  fingers.  As 
the  trough  ascends  to  take  in  a  fresh  holder,  the  pinions,  work- 
ing in  the  fixed  vertical  racks,  are  rotated ;  and  thus  the  cen- 
tral pinion  is  made  to  draw  forward  its  rack  with  the  sliding 
rod;  by  which  means,  the  pendent  fingers  are  brought  in 
contact  with  the  holders,  and  caused  to  propel  them  forward. 
On  the  descent  of  the  trough,  the  reverse  action  takes  place ; 
and  the  reciprocating  bar  being  slidden  back,  the  fingers, 
which  are  hinged  so  as  to  pass  back  over  the  holders,  are 
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brooj^t  to  ft  j>roper  position  for  propping  them  forward  on 
ftha  next  aaoent  of  the  trough :  this  reciprocating  bar  is  oom^ 
mon  to  many  heckling  machines;  but  the  mode  of  aetuatiiig 
it  apfkars  to  ua  to  be  both  new  and  simple.  On  the  aaoeot 
of  the  trough,  to  receive  another  holder,  and  dischai^,  at  the 
same  time,  a  hinder  of  bockled  flax,  the  traversing  cylinder  is 
caused  to  retire  by  a  simple  mediaoical  oontrivance;  and 
thus  idlow  of  the  strick  of  flax  just  rec^ved  into  the  machine^ 
as  well  as  those  which,  in  consequence,  have  been  shifted  for- 
ward to  a  finer  set  of  heckle-pins,  to  be  fasought — ^firat  undn^r 
the  action  of  the  heckle  cylinder,  which  worb  in  stationary 
bearings,  and  then  under  the  action  of  the  pins  of  the  tmveraing 
oylinder,  as  before  explained ;— rthe  ascent  of  the  trough  being 
made  the  means  of  driving  hack  the  cylinder,  and  its  descent 
allowing  of  its  moving  forward  to  operate  upon  the  fiax.  The 
heekle  cylinders  are  cleaned  as  usual  by  rotating  brushes; 
and  an  endless  band  of  lattioe-work  is  provided  for  gathering 
the  tow  into  a  proper  reoeptaote*  Whether  or  no  this  ma- 
ehine  is  destined  to  take  a  permanent  place  in  our  flax  mann- 
factories>  a  mere  inspection  of  it,  in  its  qniescent  state,  is  not 
anfieient  to  enable  us  to  jud{^:  as  regards  compactness, 
it  has  greatly  the  advantage  of  the  double-cylinder  madtines 
of  Messrs.  Lawson  and  Sons,  of  Leeds,  whose  contribution  we 
shall  next  notice ;  but  we  can  give  no  opinion  of  their  rela- 
tive merits  in  other  respects. 

This  firm  has  made  by  far  the  largest  disjiday  of  flax  mi^ 
ekinery ;  and,  indeed,  the  credit  is  maiuly  due  to  them  that  the 
Gneat  Exhibition  has  represented  this  important  branch  of  our 
manufactures*  Their  contribution  may  be  briefly  stated  4»  have 
included  a  complete  set  of  machinery  for  heckling,  spreading, 
drawing,  and  roving  long  and  cut  flax ;  also  for  carding,  draw- 
ing, and  roving  tow;  for  spinning  coarse  and  fine  flax  yam; 
mi  likewise  for  manufacturing  thread.  For  treating  short 
flax;  a  pair  of  cylinder  heckling  machines  were  exhibited. 
The  cylinders,  instead  of  being  set  abreast  of  each  other,  and 
eating  simnltaneously  on  the  flax,  are  mounted  in  a  line,  and 
revolve  in  opposite  directions ;  so  that  the  flax  is  dressed-^ 
first  on  one  aide  by  one  cylinder,  and  then  on  the  opposite 
aide  by  the  other  cylinder.  The  objection  to  this  arrange* 
ment  is,  as  before  indicated,  the  want  of  compactness;  as 
machines,  working  on  this  principle,  are  required  to  be  double 
the  length  of  those  which  turn  the  strick  and  heckle  both 
sides  on  the  same  heckle-pins,  or  heckle  it  simultaneously 
on  both  sides.  To  remedy  this  objection,  however,  Messrs. 
Lawson  apply  two  troughs  to  the  machine ;  and  are  thus  en- 
abled to  submit  two  rows  of  stricks  to  the  action  of  the  same 
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rotating  heckle  cylinder*  The  mode  of  traversing  the  flax* 
holders  through  tne  machine  is  analogous  to  that  described  in 
reference  to  Mr.  Plummer's  machine,  and  therefore  need  not  be 
repeated.  The  cylinders  are  furnished  with  two  grades  of 
heckle-pins;  and,  between  each  row,  rising  and  falling  plates 
(which  take  their  motion  from  excentrics)  are  fitted,  for  the 
purpose  of  determining  the  depth  that  the  heckle-pins  shall 
enter  the  stricks.  Between  the  rows  of  the  finer  grade  of 
heckles,  small  flat  brushes  lie  at  right  angles  thereto ;  and 
these  brushes,  being  set  in  one  edge  of  the  rising  and  falling 
plates,  form  a  sort  of  bed  for  the  flax  to  lie  on  while  under 
the  action  of  the  heckles.  The  stricks,  in  passing  over  one 
cylinder,  are  heckled  on  one  side;  they  are  then  brought 
under  the  action  of  the  second  cylinder,  which,  revolving  in 
an  opposite  direction,  will  finish  the  other  side  of  the  strick* 
The  machine,  exhibited  by  this  firm,  for  operating  upon  long 
fibre,  is  provided  with  two  endless  bands  of  heckles,  set  side 
by  side,  and  arranged  so  as  to  present  an  inclined  surface  to 
the  flax.  These  bands  are  set  at  opposite  inclines,  and  revolve 
ui  difierent  directions,  for  the  purpose  of  operating  upon  dif- 
ferent sides  of  the  stricks  of  flax.  Guide-bars  are  also  pro- 
vided, to  determine  the  depth  that  the  heckle-pins  shall  enter 
the  flax. 

These  are  the  only  arrangements  of  heckling  machinery 
which  the  Exhibition  contained.  It  must,  therefore,  be  con- 
sidered as  very  deficient  in  this  respect ;  as  the  rival  inven- 
tions of  Messrs.  Marsden,  of  Manchester,  and  Messrs.  Combe, 
of  Belfast,  for  turning  the  stricks  of  flax,  and  causing  them  to 
be  operated  upon  on  both  sides  by  the  same  cylinder  (which 
have  recently  been  the  cause  of  so  much  litigation)  are  unre- 
presented. So  also  is  a  still  more  recent  improvement  of 
Messrs.  Combe,  for  heckling  both  sides  of  the  strick  with- 
out turning,  by  the  use  of  but  one  cylinder.  In  this  machine 
(which  we  had  recently  an  opportunity  of  seeing  in  action  at 
Belfast)  the  means  of  operating  on  both  sides  of  the  strick  is 
obtain^  by  merely  reversing  the  direction  of  rotation  of  the 
cylinder  while  the  trough  is  ascending  to  take  in  a  fresh 
holder.  Another  arrangement  of  a  promising  character  for 
heckling  both  sides  of  the  strick  one  after  the  other  while 
passing  once  through  the  machine,  has  recently  been  devised 
by  Messrs.  Hardmg,  Cocker,  and  Co.,  of  Lille;  but,  as 
this  machine  was  not  included  in  their  contribution  to  the 
Exhibition,  we  conclude  that  it  is  not  yet  brought  into  the 
market. 

The  flax,  after  leaving  the  heckling  machine,  is  slightly 
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eombed  by  hand  and  sorted  into  parcels,  aoeording  to  the 
quality  of  the  staple ;  it  is  then  packed  away  in  a  cool  dry 
dark  room ;  and,  by  lying  there  for  a  few  months,  its  quality 
is  said  to  improve.  When  the  flax  is  taken  from  the  "  dreaaed 
line  store/'  it  is  subjected  to  the  action  of  the  following  ma- 
chines^  for  the  purpose  of  converting  it  into  yarn, — ^via.,  lat. 
The  iirst  drawing-frame  or  spreader,  the  use  of  which  is  to 
convert  the  flax,  as  delivered  from  the  heckling  machine,  into 
a  continuous  sliver  or  band  of  filaments.  2nd.  The  second 
drawing-frame,  by  which  the  sliver  is  attenuated.  3rd.  The 
third  drawing-frame,  whereby  several  slivers  from  the  second 
drawing-frame  are  united  together  and  re-drawn,  to  obtain  a 
finer  shver,  with  greater  regularity  of  fibre.  4ch.  The  roving- 
frame,  which  further  elongates  the  sliver,  and  converts  it  into 
a  spongy  cord  or  roving.  5th.  The  throstle-frame,  which 
extends  the  spongy  or  loose  roving,  and  spins  it  into  yam. 
The  flax  drawing-frame  is  very  different  in  construction  to 
that  formerly  described  as  employed  for  drawing  cotton,  al- 
though the  action  is  precisely  analogous.  Its  construction 
and  mode  of  operation  may  be  thus  briefly  described : — ^At 
the  back  of  the  machine  is  an  endless  travelling  feed-cloth,  on 
which  the  stricks  of  flax  are  laid,  so  as  to  overlap  eaeh  other, 
and  which  carries  the  flax  to  what  are  termed  the  ^'back 
holding-rollers.'^  In  front  of  these  rollers,  and  arranged  pa- 
rallel thereto,  is  a  series  of  "  gills,"  or  straight  bars  furnished 
with  heckle-pins,  whose  office  is  to  receive  the  flax  as  it  is 
delivered  from  between  the  holding-rollers,  and  carry  it  for- 
ward to  the  drawing-rollers.  These  gills  are  supported  and 
traversed  by  their  extremities  taking  into  the  threads  of  two 
screw-shafts,  set  at  right  angles  to  the  holding-rollers,  which 
ahafts,  as  they  rotate,  carry  the  gills  forward.  When  they 
have  arrived  at  the  end  of  the  shafts  they  severally  fall,  and 
are  received  by  a  pair  of  screw-shafts  below,  having  a  quicker 
thread,  which  carry  them  back  to  the  holding-rollers  j  and 
a  ''  sweep,''  on  the  ends  of  these  shafts,  lifts  the  gills  up  again 
into  gear  with  the  upper  screw-shafts.  Thus  an  endless  chain, 
as  it  were,  of  gills  is  provided,  which,  having  a  somewhat 
greater  speed  than  the  holding-rollers,  combs  the  flax  straight, 
and  delivers  it  with  perfectly  parallel  fibres  to  the  drawing- 
rollers.  By  these  the  sliver  is  drawn  to  the  requisite  fineness^ 
and  then,  passing  between  a  pair  of  calendering  rollers,  it  is 
delivered  to  a  can.  The  cans  of  sliver,  thus  produced,  are  now 
set  up  behind  the  second  drawing-frame,  to  undergo  the  second 
operation.  This  frame,  and  also  the  third,  are  similar  in 
construction  to  the  first, — the  only  difference  being,  that  they 
are  fed  from  cans,  instead  of  by  a  cloth  -,  and,  as  the  prooeas 
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of  drawing  oat  the  sliver  advances^  the  sice  of  the  working 
parts  are  required  to  be  less,  and  the  fineness  of  the  gills  to  be 
increased.  The  operation  of  drawing  is  the  same  in  all  cases; 
but,  in  the  second  and  third  frames,  the  sliver  is  doubled,  to 
give  it  an  evenness,  or  structural  equality,  as  it  is  elongated. 

Messrs.  Lawson  have  exhibited  screw-gill-spreaders  (as  the 
first  drawing-frame  is  termed)  for  both  long  and  cut  flaxf 
also  gill-frames  for  eompleting  the  drawing  of  the  long  and 
short  fibre ;  but,  further  than  being  well  made  machines,  they 
present  no  points  for  comment. 

Messrs.  Higgins  and  Sons  have  also  exhibited  a  screw-gilU 
spreader,  and  a  second  drawing^frame,  for  long  line.  In  the 
former  of  these  machines  the  front  top  rollers  are  weighted 
by  an  arrangement  of  compound  levers,  which  is  said  to  have 
the  advantage  of  convenience  over  the  ordinary  plan ;  and,  in 
the  latter,  the  rollers  and  gills  are  driven  at  the  middle  instead 
of  from  the  side  of  the  machine;  thus  relieving  the  rollers 
of  a  great  portion  of  the  strain  to  which  they  are  ordinarily 
reposed,  and  permitting  of  the  use  of  smaller  rollers,  which,  for 
some  descriptions  of  work,  is  considered  of  importance.  The 
sliver,  as  it  is  delivered  into  cans  from  the  third  drawing* 
frame,  is  taken  to  the  roving<>frame,  to  be  still  further  re- 
duced, and  wrought  into  a  loose'  thread ;  but,  as  this  opera- 
tion is  precisely  similar,  whether  for  long  line,  cut  line,  or 
tow,  it  may  be  well  to  explain  briefly  the  means  of  bringing 
tow  to  a  proper  state  for  undergoing  the  first  spinning  pra» 
cess,  before  speaking  of  the  roving-frame.  The  tow,  whidi 
we  have  said  is  the  short  and  irregular  fibres  combed  out  of 
the  strick  of  flax  by  the  heckling  machine,  is  subjected  to  the 
action  of  a  carding-engine,  somewhat  similar  in  construction 
to  that  used  for  carding  cotton.  It  consists  principally  of  a 
large  central  cylinder,  covered  with  wire-cards,  and  surrounded 
with  card-rollers>  termed  "  workers''  and  "  strippers,''  revolv- 
ing in  contact  therewith.  The  tow  is  carried  into  the  machine 
by  an  endless  travelling  cloth,  which  delivers  it  to  a  pair  of 
feed-rollers,  situate  below  the  main  cvlinder;  whereby  it  is 
transferred  to  the  large  cylinder.  By  this  it  is  brought  under 
the  action  of  the  workers,  which  comb  or  card  it ;  and  it  is 
then  stripped  or  '^  doffed"  from  the  cylinder  by  card-rollers> 
which,  in  their  turn,  are  relieved  of  the  staple  by  doffer-combs; 
these  take  it  off  in  the  form  of  a  sliver ;  and  it  is  eventually 
delivered  from  the  machine,  by  delivering-roUers,  into  cans; 
In  order  to  prevent  the  liability  of  the  sliver  breaking,  by 
being  pressed  down  into  the  cans,  and  also  to  avoid  the  ne« 
cessity  for  using  a  separate  machine  for  performing  the  first 
drawing  operation,  it  has  lately  been  the  practice  to  apply 
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one  or  more  gill  drawing-heads  to  the  carding-engine,  ae- 
eording  to  the  number  of  strippers  employed^  and  sliTera 
produ^,  and  to  carry  on  the  cuding  and  first  drawing  pro- 
oesaes  simultaneonsly.  This  is  the  arrangement  of  Messrs. 
Lawson  and  Son's  carding-engine.  It  is  provided  with  three 
strippers,  which  are  capable  (l^  being  set  at  different  distances 
from  the  main  cylinder)  of  taking  off  different  lengths  of 
staple  from  the  card  surfiioe;  and  thereby  sorting  out  or 
dividing  the  qualities  of  the  tow.  In  this  machine,  however, 
there  is  but  one  gill-head ;  all  the  slivers,  therefore,  are  united 
in  the  first  drawing  process,  and  form,  together,  a  continuous 
sliver:  the  completion  of  the  operation  of  drawing  tow  is 
precisely  similar  to  that  already  described  with  reference  to 
long  and  cut  line. 

To  obtain  a  flax  roving,  it  is  usual,  after  drawing  the  sliver 
to  the  required  amount,  to  put  in  a  slight  twist.  Messrs. 
Hi^ns  exhibited  a  roving-frame  with  six  heads  and  sixty 
spindles,  for  producing  rovings  of  this  kind.  This  roving- 
frame  is,  in  fact,  to  describe  it  shortly,  a  drawing-frame,  with 
the  addition  of  spindles ;  the  gills  and  rollers  being  dnvoi 
according  to  their  improved  plan,  before  noticed. 

The  roving-frame  for  cut  flax,  exhibited  by  Messrs.  Lawson, 
is  intended  to  produce  a  rowing  without  twist,  which,  for  ob- 
taining fine  qualities  of  yam,  is  very  desirable :  the  gummy 
matter  in  the  flax  is  here  taken  advantage  of  to  give  the  rov* 
ing  the  necessary  cohesive  property.  A  correct  notion  of  the 
construction  of  this  roving-frame  may  be  best  conveyed  by 
tracing  the  progress  of  a  sliver  through  the  nuu;hine.  The 
sliver  passes  from  the  can  over  a  pulley  through  fixed  guides 
over  travelling  gills,  between  a  pair  of  drawing-rollers,  then 
into  a  trough  containing  hot  water  (for  the  purpose  of  dis- 
solving the  gummy  matter  in  the  flax),  thence  over  a  heated 
cylinder  which  dries  the  staple,  and,  finally,  it  is  wound  on  to 
a  bobbm  which  rests  upon  and  runs  in  contact  with  a  hori- 
sontal  fluted  roller.  Rovings  thus  produced  are  capable,  it 
is  said,  of  being  drawn  to  almost  any  degree  of  fineness,  with 
little  reference  to  the  material ;  because,  while  one  fibre  can 
be  glued  to  another,  at  any  portion  of  iu  length,  a  roving  can 
be  made.  Messrs.  Lawson  also  contributed  machinery  for 
wet  and  dry  spinnmg,  viz.,— a  dry  tow  spinning-frame,  with 
100  spindles;  a  fine  spinning-frame,  for  spinning  the  roving 
through  cold  water;  a  double  water-frame,  with  186  spindles ; 
and  a  double  twisting-frame,  with  96  spindles,  llie  only 
noticeable  novelty  in  these  machines  (the  construction  of  which 
will  be  understood  from  the  description  already  given  of  cotton 
spinning  machinery)  is  a  new  tape  motion  for  driving  the 
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tpindles.  A  Bpinning-framej  by  Messrs.  Higgins^  eontainiDg 
144  spindles,  was  also  exhibited;  but,  further  than  being  a 
specimen  of  good  design  and  workmanship,  it  calls  for  no 
special  remark. 


RECENT  PATENTS. 


To  John  Corbt,  of  Belfast,  in  the  Kingchm  of  Ireland, 
damask  mantfacturer,  for  improvements  in  machinery  or 
apparatus  for  weaving  figured  fabrics ;  which  machinery 
or  apparatus  is  also  applicable  to  other  purposes  for 
which  Jacquard  apparatus  is  or  may  be  employed. — 
[Sealed  2nd  January,  1851.] 

This  invention  relates  to  an  improved  construction  of  Jacquard 
apparatus.  The  general  objects  of  this  invention  are,  to  dis- 
pense with  the  necessity  of  painting  or  drawing  the  pattern 
or  design  on  ruled  pattern  paper,  of  reading  off  the  pattern 
and  cutting  it  on  cards,  and  of  afterwards  attaching  the  said 
cards  together  in  the  form  of  an  endless  chain,  as  is  now 
generally  the  case.  In  feet,  the  cards,  the  reading  and  cut- 
ting machines,  and,  consequently,  the  operation  of  lacing  the 
cards  together,  are  all  dispensed  with ;  and,  in  lieu  thereof, 
the  patentee  employs  perforated  metallic  sheets,  containing 
the  drawing  of  the  oesign  or  pattern  intended  to  be  produced 
on  the  fabric. 

The  pattern  is  drawn  upon  a  piece  of  ordinary  paper,  which 
may  be  attached  to  the  perforated  metallic  sheet  before  or 
after  it  has  received  the  pattern ;  and  all  those  parts  of  the 
design  which  require  to  be  perforated  are  punched  out  by  the 
hand  with  punches  of  various  kinds.  By  this  means,  the 
pattern  is  as  distinctly  represented  on  the  perforated  metallic 
sheet  as  it  was  formerly  on  the  ordinary  ruled  pattern  paper; 
and  the  perforated  metallic  sheet  can  be  at  once  placed  in 
the  machine,  and  used  to  produce  the  pattern  on  the  fabric. 

The  construction,  arrangement,  and  mode  of  working  the 
horisontal  and  vertical  wires  or  needles,  which  are  acted  upon 
by  the  perforated  metallic  pattern,  are  considerably  modified, 
so  as  to  render  the  Jacquard  apparatus  much  simpler  than 
heretofore. 

The  following  is  the  manner  of  preparing  the  perforated 
metallic  sheet,  which  is  used  in  place  of  the  ordinary  chain 
of  perforated  cards  : — A  sheet  of  thin  zinc  or  other  metallic 
substance  is  perforated,  by  mechanical  means,  with  regular 
lines  of  holes,  in  somewhat  the  same  manner  as  that  adopted 
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for  making  perforated  sine  window-blinds.  The  sheet  of  zinc 
or  other  metal  is  to  be  perforated  in  straight  parallel  rows ; 
and  the  holes  to  be  made  therein,  for  the  arrangement  shewn 
and  hereafter  described,  are  preferred  to  be  about  one-sixteenth 
of  an  inch  apart  from  each  other,  measuring  from  centre  to 
centre,  so  that  the  sheet  will  be  perfectly  covered  with  holes, 
set  at  equal  distances  apart.  These  distances  may,  however, 
be  altered  (if  required)  to  suit  other  machines.  Along  each  side 
of  the  sheet  a  row  of  larger  holes  is  made,  at  about  one-eighth 
of  an  inch  distant  from  each  other.  These  holes  are  intended 
to  receive  the  pins  or  points  of  a  roller,  whereby  the  sheet  of 
line  (when  adapted  to  the  Jacquard  apparatus)  may  be  guided 
and  moved  forward  in  a  regular  and  accurate  manner ;  and 
by  the  rotation  of  this  roller  a  row  of  holes,  in  the  perforated 
pattern,  is  brought  immediately  before  the  ends  of  the  hori- 
zontal needles  hereafter  described.  On  a  sheet  of  perforated 
zinc  or  other  metal,  thus  prepared,  a  sheet  of  paper,  parch- 
ment, or  other  similar  substance,  is  pasted ;  and  on  this  paper 
or  parchment  is  drawn  the  design  or  pattern  intended  to  be 
produced  on  the  fabric.  This  being  done,  the  paper  or  parch- 
ment is  rubbed  over  with  a  burnisher,  or  similar  instrument, 
in  order  that  the  marks  of  the  holes  in  the  metal  sheet  may 
be  shewn  on  the  surface  of  the  paper ;  and  the  outline  of  the 
pattern  or  design  is  punched  out, — that  is,  the  holes  of  the 
metal  sheet,  covered  by  the  pattern  or  design,  are  opened  by 
means  of  punches ;  and  the  perforated  sheet  is  then  ready  for 
use  in  the  machine. 

In  order  to  facilitate  the  punching  operation,  it  will  be 
found  convenient  to  combine  several  punches  together,  so  that 
from  one  to  twenty  or  more  holes  may  be  made  at  one  blow, 
when  the  nature  of  the  work  will  admit  of  it.  This  is  a  mat- 
ter of  convenience,  which  may,  however,  be  left  to  the  ope* 
rator;  as  the  same  effect  may  be  produced  by  the  use  <^  a 
single  punch. 

The  improvements  in  the  construction  and  arrangement  of 
the  Jacquard  apparatus,  which  is  intended  to  be  operated  by 
the  perforated  metallic  pattern  above  described,  are  shewn  in 
several  views  in  Plate  V.,  wherein  fig.  1,  represents  an  end 
elevation  of  the  Jacquard  apparatus  ;  fig.  2,  is  a  plan  view  of 
the  same;  fig.  3,  is  a  partial  front  elevation, — some  of  the 
parts  being  shewn  in  section ;  and  fig.  4,  is  a  transverse  ver- 
tical section  of  the  principal  working  parts.  The  stationary 
framework,  which  supports  the  principal  working  parts,  is 
shewn  at  a,  a,  a.  At  each  end  of  the  shaft  c,  whidi  is 
mounted  in  bearings  at  the  back  of  the  machine^  is  a  lever  or 
arm  b,  whereby  the  griff  and  other  parts  of  the  machine, 
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connected  therewith,  are  lifted,  when  required,  by  means  of 
the  tail-lever/  which  is  mounted  on  the  shaft  c.  When  this 
lever  ^  is  depressed,  the  outer  end  of  the  lever  A,  is  brought 
against  the  under  side  of  the  bowl  or  antifriction  roller  J,  at 
the  end  of  the  comb  or  guide-reed  e,  e,  through  which  the 
vertical  wires  n^  are  passed.  The  griff,  for  raising  the  ver- 
tical wires  n^,  is  shewn  at  jr,  g^  and  is  connected  with  the 
comb  or  reed  e,  e,  by  tubes  p^  p,  which  run  on  fixed  vertical 
rods  o,  o,  at  each  end  of  the  machine.  The  perforated  me- 
tallic pattern  is  shewn  at  A,  A,  figs.  1,  and  2.  It  passes  over 
breast-rollers  or  shafts  t,  t,  at  the  back  of  the  machine,  and 
is  moved  forward  by  the  roller  A,  which  is  furnished  with  teeth 
or  points,  as  shewn  in  the  drawing.  These  teeth  enter  the 
large  holes  made  along  the  sides  of  the  metallic  sheet ;  and 
the  pattern  is  kept  in  its  place  on  the  roller  A:,  by  means  of 
the  pressing-roller  /;  and  by  the  rotation  of  the  roller  A,  the 
perforated  pattern  is  carried  into  and  through  the  machine. 

At  fig.  4,  e^,  e^,  are  the  horizontal  needles,  which  are  acted 
on  by  the  perforated  metallic  sheet  h :  these  needles  «^,  e^, 
are  mounted  in  a  frame,  composed  of  two  brass  guide-plates 
e^,  and  d^,  which  are  pierced  with  holes  to  receive  the  hori- 
zontal needles  e^,  and  are  secured,  in  any  convenient  manner, 
to  the  bar  t^  In  constructing  this  part  of  the  apparatus,  care 
must  be  taken  that  the  holes  for  the  horizontal  needles  are 
accurately  drilled  in  the  guide-plates  at  equal  distances,  so 
that  each  horizontal  needle  shall  be  exactly  opposite  to  one 
of  the  perforations  in  the  metallic  sheet,  and  also  to  its  corre- 
sponding upright  hooked  wire  a^.  The  holes  in  the  back 
guide-plate  d^,  are  counter-sunk,  in  order  to  receive  the 
heads  of  the  needles.  The  vertical  wires  a^,  a^  are  hooked 
at  one  of  their  upper  ends,  and,  being  bent  round  somewhat 
in  the  form  of  the  letter  U,  they  have  a  certain  amount  of 
elasticity,  and  therefore  act  as  springs ;  so  that  their  hooked 
ends  are  always  kept  against  the  surface  of  the  guide-plate  d^^ 
except  when  any  of  them  are  pushed  back  by  the  needles  e^, 
as  shewn  at  tig.  4.  The  wires  a^,  a^,  are  further  held  in 
their  relative  positions  by  means  of  the  guide-pins  a?,  which 
are  passed  through  holes  made  in  the  plates  ^^,  and  /^  and 
are  driven  into  a  strip  or  block  of  wood  A^,  immediately  be- 
hind the  latter.  The  parts  t^,  and  A^,  are  secured  to  the  bar 
y^;  and  this  bar  is  connected  with  the  bar  t',  by  means  of 
bolts,  nuts,  or  screws/^,/*.  The  lower  ends  of  the  bent 
wires  a^,  rest  upon  and  are  supported  by  a  pair  of  bars  w^  w, 
between  which  the  strings  k^,  of  the  harness  pass. 

Figs.  5,  and  6,  represent  a  moditication  of  the  arrangement 
shewn  at  fig.  4, — ^the  principal  difference  being  that  the  bent 
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wires  a},  are  arranged  In  two  rows^  one  behind  the  other, — the 
needles  e^j  still  remaining  in  a  single  row.  The  needles  for 
operating  on  the  back  row  of  wires  are,  of  course,  of  greater 
length  than  the  others,  bat  act  against  the  wires  precisely  in 
the  same  way  as  the  arrangement  shewn  at  fig.  4.  The 
advantage  of  this  modification  is,  that  stronger  bent  wires  a^, 
may  be  used  than  when  they  are  all  arrang^  in  one  row. 

The  pressing-roller  /,  and  also  the  roller  i,  which  carries 
forward  the  prorated  metallic  pattern,  are  mounted  in  bear* 
ings  in  a  sUding  frame  j,y,  and  are  furnished  with  adjusting 
screws  r^,  rS  for  the  purpose  of  bringing  the  rollers  ky  and  ^ 
together,  and  adjusting  the  metallic  pattern.  A  reciprocating 
or  backward  and  forward  motion  is  communicated  to  the 
sliding  frame y,j',  in  its  bearings  q^  q,  by  a  bowl  n,  which  is 
connected  with  the  griff.  A  socket  m,  is  secured  on  the 
sliding  frame  J,  y,  by  screws  or  otherwise,  and  carries  a  slotted 
frame  m^,  in  which  the  bowl  n,  works,  as  the  griff  is  moved 
up  and  down. 

The  action  of  the  apparatus  is  as  follows : — ^Upon  depress* 
ing  the  lever/)  at  the  front  of  the  machine,  the  levers  6,  will 
act  against  the  bowl  d,  and  raise  it  and  the  comb  or  reed  e, 
together  with  the  hollow  rods  j9,  and  griff  ^,  in  a  vertical  di- 
rection on  the  fixed  rods  o,  o.  By  this  motion,  the  bowl  n, 
(which  is  connected  to  the  griff)  will  be  raised  in  the  slot  of 
the  frame  m} ;  and,  by  the  peculiar  form  of  the  slot,  the  frame 
m^,  and  socket  i»,  and,  consequently,  the  sliding  frame  y,/, 
will  be  pushed  back,  and  the  bent  wii'es  a^,  which  have  bt^n 
selected,  will  be  raised  by  the  griff.  When  the  latter  de- 
scends, the  bowl  n,  will  pull  forward  the  sliding  frame  and 
its  appendages,  and,  by  that  means,  bring  the  surface  of  the 
perforated  metallic  pattern  on  the  roller  k,  against  the  ends 
of  the  needles  e^,  which  project  through  the  guide-plate  c^ 
fig.  4.  It  will  now  be  understood,  that  when  the  perforated 
pattern  is  brought  against  the  ends  of  the  needles  «^  such  of 
the  latter  as  happen  to  be  opposite  to  holes  in  the  metallic 
sheet  will  pass  through  and  remain  stationary,  while  those 
needles  which  are  opposite  to  unperforated  parts  of  the  sheets 
will  be  pushed  back.  Upon  the  griff  again  rising,  the  hooks 
of  those  wires  a^,  which  have  not  been  pushed  back  by  the 
needles  e^,  will  be  carried  up,  as  shewn  by  dots  at  a,  tig.  3, 
while  the  other  wires  will  remain  down,  as  shewn  at  b,  in  the 
same  figure.  When  the  griff  descends,  the  bowl  n,  pushes 
back  the  slotted  frame  m^,  the  socket  m,  and  sliding  frame/, 
with  the  roller  k,  and  the  metallic  pattern,  as  before  men- 
tioned ;  and  by  this  backward  motion  the  ratchet-wheel  g,  on 
the  axle  of  the  roller  A,  will  be  brought  against  the  fixed  pall 
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k,  and  thereby  pushed  round  one  tooth,  and  thus  brmg  another 
Ime  of  holes  in  the  metallic  pattern  opposite  the  ends  of  the 
needles  e^ :  a  repetition  of  the  same  operations  will  then  take 
place  until  the  whole  pattern  is  completed. 

The  patentee  remarks.  Chat  the  apparatus  may  be  adapted 
not  only  to  any  loom  for  figured  weaving,  to  which  the  ordi- 
nary Jacquard  apparatus  is  applicable,  but  it  may  be  applied, 
in  place  of  the  ordinary  Jacquard,  to  lace  machinery  for  mak- 
ing figured  lace.  The  mode  of  applying  the  ordinary  Jacquard 
apparatus  to  lace  machinery  for  figuring  lace  being  well  known, 
and  as  the  improved  Jacquard  apparatus  is  applied  in  precisely 
the  same  manner,  it  is  unnecessary  to  give  any  detailed  ex- 
planation of  the  mode  of  application.  He  also  states,  that  an 
apparatus  to  be  worked  by  means  of  perforated  cards,  in  the 
same  manner  as  the  Jacquard  apparatus,  has  been  sometimes 
employed  in  connection  with  machinery  for  printing  yarns  or 
warps,  for  the  manufacture  of  carpets  and  other  figured  fa- 
brics,— the  use  of  such  apparatus  being,  to  select  the  stamps, 
whereby  the  warp  or  yam  is  printed  with  divers  colors,  ac- 
cording to  the  pattern.  His  improvements  are  equally  appli- 
cable to  this  purpose;  and,  in  fact,  to  any  purpose  where  the 
ordinary  Jacquard  apparatus  can  be  employed. 

The  patentee  claims.  First, — the  use  (as  a  substitute  for 
the  cards  of  an  ordinary  Jacquard  apparatus)  of  a  perforated 
metallic  sheet,  covered  with  paper,  parchment,  or  other  similar 
material,  on  which  is  painted,  drawn,  or  traced,  the  pattern 
or  design  intended  to  be  produced  on  the  figured  fabric ;  and 
which  pattern  or  design,  so  painted,  drawn,  or  traced,  on  the 
paper,  parchment,  or  other  similar  material,  is  afterwards 
punched  out  by  means  of  suitable  punches ;  and  thereby  holes 
or  perforations  are  produced,  which  answer  the  same  purpose 
as  the  holes  punched  in  the  ordinary  cards.  Second, — the 
general  arrangement  of  the  parts  of  the  Jacquard  apparatus 
shewn  and  described ;  whereby  the  bent  wires,  to  which  the 
harness  is  attached,  may  be  arranged  in  a  single  row,  or  not 
more  than  two  rows,  in  place  of  such  wires  being  arranged  in 
several  rows,  as  has  hitherto  been  the  case.  He  also  claims  the 
combination  of  the  needles  e^,  with  the  bent  wires  a^,  or  any 
modification  thereof,  in  which  the  heads  or  ends  of  the  needles 
jire  made  to  bear  against  the  bent  wires, — such  bent  wires 
being,  at  all  times,  kept  in  contact  with  the  heads  or  ends  of 
the  needles,  by  the  bent  portion  thereof  acting  as  a  spring. 
And,  further,  he  claims  the  exclusive  use  of  needles  which 
act  by  their  heads  or  ends  against  the  hooked  wires  from 
which  the  harness  of  a  Jacquard  loom  is  suspended,  instead 
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of  employing  needles  with  a  loop  or  eye  tliereon,  of  attaehedl 
thereto,  to  receive  the  stems  of  the  hooked  wires,  as  is  usually 
the  case.— [/nro2fec{  July,  1851.] 


To  Robert  Brown,  ofLkferpod,  in  the  cmmiy  ofLa9Uxuier, 
plumber  and  brass  founder,  for  improvemenis  in,  and  the 
cq^plication  of,  pumps  for  rcAsing  or  forcing  UHiier. — 
[Sealed  19th  November,  1850.] 

This  invention  consists  in  a  novel  construction  and  arrange* 
ment  of  pumps,  whereby  an  economy,  considering  their 
capacity  for  work,  is  e£Eected  in  the  manufacture,  and  the 
liaoility  of  the  pump  to  clog  or  become  deranged  in  its  action 
is  cohsideiTably  reduced.  One  peculiarity  in  this  improved 
pump  is,  that  two  cylinders  may  be  supphed  with  water,  at 
opposite  ends  alternately,  from  two  inlet  valves,  instead  of 
four,  which  would  be  required  to  effect  the  same  object  ae« 
cording  to  the  ordinary  arrangements.  A  Airth^  improve* 
ment  consists  in  so  arranging  the  inlet  valves  that  they  may 
be  readily  got  at  without  displacing  any  of  the  working  parts 
of  the  pump. 

In  Plate  V.,  the  improved  construction  of  pump  is  shewn 
in  several  views.  Fig.  7,  is  a  sectional  elevation,  taken  through 
the  middle  of  the  cylinders ;  fig.  8,  is  a  sectional  plan,  taken 
in  the  line  i,  8,  of  fig.  7 ;  fi^.  9,  is  a  section,  taken  in  the 
line  8,  4,  of  fig.  8,  and  shewmg  the  inlet  passages  and  valves 
set  in  the  vacuum  chamber;  fig.  10,  is  a  cross  section,  taken 
in  the  line  5,  e,  of  fig.  8;  and  fig,  11,  is  a  horizontal  section^ 
shewing  the  connection  of  the  cylinders  with  the  central 
water-ways,  a,  a,  is  a  vacuum  chamber,  forming  the  foojidi* 
ation  for  the  pump;  and  through  it  runs  a  perforated  sufmly^ 
pipe  B,  which  prevents  any  large  extraneous  matters  nom 
entering  the  pump.  This  pipe  is  closed  viith  a  cap  at  one 
end,  which  is  made  removable,  to  facilitate  the  cleaning  of 
the  pipe.  The  chamber  a,  is  closed  at  top  by  a  cast-iron 
cover  c,  shewn  best  at  fig.  8.  Cast  on  the  under  side  of  this 
cover,  and  forming  part  therewith,  are  pipes  d,  d*,  which 
are  provided  with  valves,  and  form  the  inlet  passages  for  thQ 
water;  and  on  the  upper  side  of  the  cover  are  sunk  channelsy 
which  form  the  water-ways  for  connecting  the  inlet  passagesi 
the  cylinders,  and  the  central  water-wap  together.  The 
pipes  D,  D*,  are  closed  by  a  damp  a,  and  screw-cap  b,  as 
shewn  at  fig.  9 ;  and  as  these  caps  are  quite  free  of  the  upper 
parts  of  the  pimip,  they  may  be  readily  removed  to  get  at 
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ttkt  failet  v«lv€s^  without  disarranging  any  other  parts  of  the 
pamp.  The  cover  c,  of  the  vacuum  chamber  carries  the 
cylinders  s,  b*,  and  also  a  central  column  v,  which  is  divided 
vvrtioally  by  a  partition  c,  into  the  compartments  i^  2.  Pas- 
sages ox  communication  i^,  and  2*^  are  formed  between  the 
compaitment  1,  and  the  cylinder  b,  and  the  compartment  2, 
and  the  cylinder  b*;  and  these  compartments  or  water-ways 
are  iiispeetively  closed  by  the  exit-valves  s,  and  4.  Above 
the  central  column  7^  is  a  hollow  pillar  o,  in  c(mnection  with 
which  is  the  dischai^e-pipe  H ;  and  a  continuation  of  the 
bottom  flange  of  this  pillar,  at  either  side  thereof,  forms  the 
heads  for  the  cylinders  e,  b*.  Through  these  heads  the 
piston-rods  i,  work,  as  usual ;  and  they  are  retained  in  a  ver- 
tical position  by  passing  through  guides  carried  by  the  pillar  o. 
The  upper  end  of  the  cylinder  forms  a  bearing  for  the  pump- 
beam  K|  which  is  connected  to  the  piston-rods  by  rods  l,  and 
is  worked  by  levers  in  the  ordinary  way. 

The  mode  of  working  of  the  improved  pump  is  thus  de- 
scribed:-—Suppose  the  chamber  a,  to  be  supplied  with  water, 
the  up-stroke  of  (say)  the  piston  in  the  cylinder  e*,  will  form 
a  vacuum  in  that  cylinder,  and  cause  the  water  to  rise  up  the 
inlet-pipe  d*,  and  follow  the  piston.  The  descent  of  the  pis- 
ton will  close  the  inlet  valve,  and  force  the  water  along  the 
horizontal  curved  channel  (see  fig.  8,)  to  the  division  1,  of  the 
central  column  f  ;  it  will  then  rise  up  that  column,  and,  for- 
cing open  the  valve  s,  enter  the  pillar  o,  and  find  its  way  out 
at  the  discharge-pipe  u ;  but  when  flowing  out  at  the  valve  3, 
it  will  meet  with  a  stream  that  is  being  dnven  upwards  from 
the  cylinder  e,  by  the  piston  of  that  cylinder ;  and  the  dis- 
charge of  both  supplies  will  be  effected  together.  The  way 
in  which  the  water  is  supplied  to  the  cylinders  e,  b*,  above 
the  piston,  is  as  follows :— The  action  of  the  pistons  is  alter- 
nating, and  the  upper  part  of  each  cylinder  is  connected  with 
the  bottom  of  the  other  through  the  compartments  i,  2,  in  the 
central  column  f,  as  will  be  clearly  understood  on  inspecting 
the  figs.  10,  and  11.  At  the  same  time,  therefore,  that  the 
|nston  of  the  cylinder  e*,  moved  upwards,  and  formed  a 
vacuum  beneath  it,  the  piston  in  the  other  cylinder  descended : 
whereby  a  vacuum  was  formed  in  the  cyUnder  e,  above  the 
piston.  Now,  as  the  pipe  d*,  communicates  both  with  the 
cylinder  e*,  and  the  compartment  i,  (as  shewn  best  at  fig.  8,) 
the  water  which  passes  up  that  pipe,  at  every  other  stroke  of 
the  pump,  is  divided  into  two  streams,  which  respectively 
pass  into  the  cylinder  B*,  below  the  piston,  and  into  the  cy- 
nnder  b,  above  the  piston :  the  reverse  motion,  therefore,  of 
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these  pifltons  Bimultaneoiisly  propels  tbe  two  streKms  of  water 
out  at  the  valve  s^  and  thenoe  into  the  disdiarge-pipe  H. 
The  like  action  takes  place  when  the  supply  enters  at  the 
pipe  D :  the  valve  in  the  pipe  vl*,  is  then  closed,  and  the 
water  flows  under  the  piston  in  the  cylinder  b,  and  above 
the  piston  of  the  cylinder  b*;  and  on  the  reverse  action  of 
these  pistons  taking  place^  it  is  forced  out  at  the  valve  4»  into 
the  {nllar  o,  and  thence  runs  off  throng  the  disdiarge- 
pipe  H, 

The  patentee  claims  the  general  arrangement  and  con- 
struction of  double-cylinder  pump,  as  above  described. 
And,  particularly,  he  claims  the  means  whereby  he  is  enabled 
to  supply  both  cylinders  simultaneously,  at  one  side  of  their 
pistons,  from  one  and  the  same  valve,  and  at  the  same  time 
discharge  the  supply  at  the  other  side  of  the  pistons  simul- 
taneously through  one  and  the  same  valve. — [InroUed  Mag, 
1851.] 


7b  Alfred  Vincent  Newton,  of  the  Office  fir  Patents,  66, 
Chancery-lane,  in  the  county  of  Middlesex,  mechanical 
draughtsman,  for  an  invention  of  improvements  in  the 
preparation  and  manufacture  of  caoutchouc  or  India-rub- 
ber,— being  a  foreign  communication. — [Sealed  9th  July, 
1850.] 

These  improvements  in  the  preparation  and  manufacture  of 
caoutchouc  or  India-rubber  consist  in  compounding  or  com- 
bining the  gum  called  gum-lac,  or  gum-shellac,  or  seed-lac, 
or  stick-lac,  with  caoutchoac  or  India-rubber.  The  materials 
are  combined  in  various  proportions,  according  to  the  purposes 
to  which  the  compound  is  to  be  applied.  Sometimes  one 
part  of  caoutchouc  is  combined  with  from  one  to  eight  and 
more  parts  of  gum-lac  or  shellac;  and  sometimes  one  part  of 
gum-lac  or  shellac  is  combined  with  from  one  to  eight  parts 
of  caoutchouc.  The  greater  the  proportion  of  caoutchouc 
employed,  the  more  elastic  the  compound  will  be;  and  the 
greater  the  proportion  of  gum-lac  or  shellac  employed,  the 
stiffer,  harder,  and  less  elastic  will  the  compound  be.  The 
two  ingredients  are  mixed  together,  mechanic^ly,  by  grinding 
or  trituration,  or  by  means  of  their  solvents,  m  the  manner 
well  known  to  manufacturers  of  caoutchouc.  Among  tbe 
advantages  to  be  derived  from  the  combining  of  giun-lac  or 
shellac  with  caoutchouc  are — an  economy  in  the  manufacture, 
and  the  prevention  of  tbe  disagreeable  odour  which  generally 
pertains  to  India-rubber  compounds. 
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When'  the  compoond  is  intended  to  be  uted  in  the  manu- 
Iftcture  of  any  thin  fabrics,  it  has  been  found  nsrful  to  mix 
with  it  a  small  quantity  of  finely-divided  sulphur,  either  by 
grinding  or  triturating  the  sulphur  with  the  compound,  or  by 
mixing  with  the  compound  a  solution  of  sulphur  in  a  solvent 
of  sulphur,  or  by  applying  the  finely-divided  sulphur  in  the 
form  of  dust  or  powder  to  the  surface  of  the  thin  fabrics. 
The  proportion  of  sulphur  thus  employed  is  very  small :  it 
may  be  about  one  pound  of  sulphur,  finely  divided,  to  one 
hundred  pounds  of  the  compound.  The  fabrics,  made  of  the 
compound  thus  mixed  with  sulphur,  or  dusted  with  sulphur, 
should  be  exposed  to  the  rays  or  heat  of  the  sun  until  the 
compound  is  deprived  of  its  tackiness. 

Gum-lac  or  shellac,  when  combined  with  caoutchouc,  by 
means  of  camphine  and  other  solvents,  makes  a  useful  cement 
for  many  purposes.  To  make  this  cement,  one  part  of  gum- 
lac  or  sheUac  is  mixed  with  two  parts  of  caoutchouc,  by  grind- 
ing or  triturating  them  together  in  the  usual  manner ;  and 
then  a  sufficient  quantity  of  camphine,  or  other  solvent  of 
caoutchouc  is  added,  to  render  the  compound  of  the  proper 
consistency.  A  small  quantity  of  finely-divided  sulphur  is 
generally  mixed  with  the  cement ; — sav  two  or  three  ounces  of 
sulphur  to  one  pound  of  the  composition  used. 

When  the  compound  of  gum-lac  or  shellac,  prepared  with 
finely-divided  or  dissolved  sulphur,  is  used  to  make  thin  fa- 
brics, and  generally  when  the  compound  is  to  be  used  in  thick 
fiibrics  or  masses,  the  inventor  submits  the  compound,  so 
prepared,  to  a  high  degree  of  artificial  heat  (say  about  270^ 
of  Fahrenheit's  thermometer),  for  the  purpose  of  curing  or 
vulcanizing  the  prepared  caoutchouc, — following  the  processes 
described  in  a  patent  granted  January  80th,  1844,  to  William 
Edward  Newton,  for  improvements  in  the  preparation  of  caout- 
chouc or  India-rubber,  and  in  manufacturing  various  fabrics, 
of  which  caoutchouc  forms  a  component  part.  In  general, 
the  inventor  employs  the  heating  processes  commonly  used  in 
treating  caoutchouc,  so  as  to  vulcanice  or  cure  it,  as  it  is 
called;  and,  before  submitting  the  compoimd,  so  prepared 
with  sulphur,  to  a  high  degree  of  artificial  heat,  he  sometimes 
mixes  with  it  such  ingredients  as  are  now  commonly  mixed 
with  vulcanized  caoutchouc  (such  as  sulphur,  earths,  oxides, 
or  carbonates,  or  salts  of  lead  or  zinc,  or  other  metals),  in  the 
proportions  commonly  used  by  manufacturers  of  caoutchouc. 

*  Vat  defleriptioQ  of  this  invention  see  Vol.  zzv.  of  our  present  Sdries, 
p.  252. 
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The  patentee  diinw,  ae  the  UH^eatbaeomikitiiiinted  to  hitn, 
the  aae  of  gaunhc  or  shellac^  in  its  variona  fbme,  in  die 
pf«paratioa  or  mannftctore  of  caoatehoue  or  India-robber^ 
with  or  without  the  i^pfieatton  of  artificial  heat,  Bubstuitirii j 
in  the  nuainer  and  m  ihe  pm^poies  above  apecified.—- {/n- 
roiled  Jmmwrf,  18frl.] 

TbRoBEKT  Olddibs  Bancu,  ^fthe  Fbrvk  qf  Bancks  Bro^ 
thers,  qffFeir house  Mill,  Cheekam,  in  the  comdff  of  Buds, 
and  20j  Piccadilly,  London,  paper^mdkers  and  card^ 
makers,  for  improvements  in  the  mam^acture  ofpaper^ — 
[Sealed  30th  November,  1850.] 

In  the  manofiietare  of  all  hand-made  papers,  for  the  purpose 
of  writing  or  printing  npon,  and  of  mnch  machine-made 
paper,  for  the  IQce  punK>8e8,  it  is  the  practice  to  form  therein 
a  device,  name,  and  aate,  or  some  of  them,  known  as  the 
water-mark.  These  marks  are  produced  by  attaching  to  the 
surface  of  the  mould  or  dandy-roller,  employed  in  the  manu- 
facture of  paper  (usually  by  sewing  with  fine  wire),  cylindrical 
and  sometimes  flattened  wire,  previously  formed  into  the  de- 
signs or  marks  intended  to  be  produced  in  the  paper;  which 
dcttgns  or  marks,  thus  attached  to  and  lying  above  the  general 
aarfeoe  of  the  mould,  occupy  a  space  themm,  which,  if  they 
had  been  absent,  would  have  been  charged  with  pulp,  and 
thereby  cause  the  sheet  of  paper  in  progress  of  manufacture 
to  be  diinner  at  the  particular  parts  of  the  mould  where  tbe 
marks  or  designs  are  attached,  by  the  thickness  of  the  wire 
used  in  the  same  marks  or  designs ;  and  the  same  apparent 
effect  is  indeed  produced  up<m  the  sheet  of  paper  in  prepress 
of  manufticture  as  is  produced  by  an  ordinary  die  on  any  sub- 
stance it  may  be  caused  to  act  upon,— with  this  differenee, 
however,  that  on  the  sheet  of  paper  the  impression  is  the 
sunken  one. 

It  is  obvious,  from  the  use  of  cylindrical  wire,  or  flattened 
wire,  having  its  sides  parallel  with  each  other,  that  the  mark 
ultimately  produced  will  be  formed  of  a  number  of  lines 
of  equal  breadth  ;  unless,  indeed,  in  the  same  figure,  wires  of 
different  gauges,  thicknesses,  or  breadths,  be  employed ;  and 
even  in  the  latter  case  (which,  indeed,  in  practice,  it  is  be- 
lieved seldom  occurs),  the  transition  from  the  different  gauges 
would  be  abrupt  and  ill  adapted  to  the  proposed  end.  Also 
in  forming  designs  of  intricacy  with  wire,  a  frequent  eross- 
ing  oi  it  is  necessary;  by  which  means,  at  the  points  of 
crossing,  the  mark  will  necessarily  be  the  thickness  of  two 
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'inrea^  «id^  eotiaeqiiently,  the  water^tnurk  tm  the  sheet  xA  paper 
will  be  stronger  ;8t  those  pwita ;  or,  if  to  ayoid  the  erossin^  < 
the  wire  be  eut,  so  th^t  an  end  oaigfat  abut  against  ihe  length 
of  the  wsre  in  an  intricate  design^  the  pieoes  of  wire  would 
be  so. short  and  so  nuneeoua  as  to  render  the  sewing  or 
fastening  of  them  to  the  mould  exceedingly  difficult  and  of 
great  expense,  and,  in  some  eases,  wholly  impracticable* 
With  respect  to  the  imitation  of  hand-writing,  or  the  intro* 
duction  of  Bac-simile  autographs  as  water-marks,  it  is  scarcely 
necessary  to  observe,  that  the  observations  before  made,  in 
rdation  to  general  designs,  will  apply  with  greater  force  to 
them  %  and  that,  at  the  best,  they  would  be  Tery  imperfect^ 
and,  in  many  cases,  could  not  be  effected  at  all.  The  re- 
marks made,  with  reference  to  the  water-marking  upon 
moulds^  is  equally  applicable  to  dandy  rollers. 

The  object  of  this  invention  is  to  remedy  the  defects  before 
pointed  out,  and  to  produce  a  simple  mark,  or  one  of  the 
highest  ornamental  character  or  intrioacy;  the  lines  of  whidi . 
may  vary  from  a  thin  line  or  faint  shade  to  one  of  a  greater 
depth  of  tone  or  breadth ;  or,  on  the  contrary,  from  a  dq>th 
of  shade  toa  fainter  one;  and  also  to  afford  faciUty  for  intro^i 
dudng  water-marks  of  the  greatest  intricacy,  without  the 
inconvenience  or  expense,  before  alluded  to,  of  crossing  the 
wire,  and  thus  rendering  some  parts  thicker  than  the  main 
body  of  the  mark,  or  cutting  the  wire  into  innumerable  small 
pieces. 

These  effects  are  attained  by  the  following  means,  whereby 
also  the  patentee  is  enabled  to  produce  lac-similes  of  ordinary 
hand-wnting,  and  of  autograph  signatures : — ^A.  plate  of  brass, 
eopper,  or  oUier  metal,  being  provided,  of  the  requisite  sub- 
stance to  produce  the  depth  of  water-mark  impression  in  the 
pulp  (which  substance  must  be  determined  according  to  the 
required  weight  or  thickness  of  the  paper) — ^to  one  side  of 
this  plate  is  to  be  attached,  by  glue  or  other  suitable  means, 
a  piece  of  card-board  or  veneer  of  wood,  for  the  purpose  of 
giving  it  rigidity  and  support ;  and  the  design  to  be  produced 
in  the  pulp  as  a  water-mark,  having  been  drawn  on  paper,  is 
then  to  be  affixed,  by  glue  or  other  suiteble  means,  to  the 
other  surface  of  the  plate.  If  the  sheets  of  paper  to  be  ma- 
nufactured are  not  required  to  be  very  heavy,  the  plate  may 
be  thin;  and  two  thin  plates  of  metal  may  be  attached  to-* 
gether,  and  be  operated  upon  at  one  time.  In  this  case^  the 
paper,  with  the  draught  of  the  design,  may  be  affixed  to  the 
outer  surface  of  one  of  a  pair  of  plates,  previously  attached 
together  by  glue,  or  other  matter,  having  a  piece  of  card* 
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board  or  veneer  of  wood  between  tbem,  fbr  tbe  purpose  of 
keeping  the  two  thicknesses  of  metal  in  contact^  and  for  giv- 
ing them  rigidity.  The  plate,  supported  as  stated,  or  the  pair 
of  plates,  connected  as  described,  is  or  are  then  to  be  pierced 
or  perforated  round  the  outlines  of  the  device  hj  a  saw, 
adapted  to  the  purpose  (after  the  method  of  cattmg  bufal 
wofK),  according  to  the  pattern  or  design  drawn  as  before 
mentioned.  The  plate  or  plates  having  been  so  pierced^  per- 
forated, or  cut  to  the  figure  of  the  device,  those  portions  of 
the  metal  intended  to  form  the  device  or  water-mark,  are  then 
to  be  disengaged  from  the  parts  of  the  plate  or  plates  not 
required :  which  having  been  done,  the  drawn  paper  device, 
card-board,  or  veneer,  must  be  removed;  and  if  two  plates  of 
metal  have  been  cut  at  one  operation,  thev  are  to  be  separated 
from  each  other :  this  separation,  as  well  as  the  removal  of 
the  drawn  paper  device,  card-board,  or  veneer,  can  be  effected 
by  soaking  in  hot  water  or  other  suitable  means.  The  designs 
or  patterns,  thus  produced,  are  now  to  be  attached  to  the  sur* 
fieice  of  the  mould  or  dandy-roller  employed  by  the  paper* 
maker :  which  may  be  done  either  by  sewing  wiUi  wire,  as  in 
the  ordinary  method  of  attaching  water-marks  to  moulds  or 
dandy-rollers,  or  by  solder. 

In  cases  where  a  high  finish  to  the  water-mark  or  design 
is  required  or  desirable,  the  edges,  and  such  other  parts  of  the 
metal  as  may  be  desired,  should  be  chamfered-off,  rounded, 
or  cut  down.  In  order  to  do  this,  tbe  metal  devices  or  parts 
of  the  plate  or  plistes  are  to  be  affixed,  by  some  sufficient 
means,  to  a  rigid  block,  to  hold  them  whilst  operating  upon: 
the  method  which  the  patentee  has  adopted,  is  to  glue  the 
cut  metal  device  to  a  fiat  slab  of  marble,  somewhat  larger 
than  the  device;  and  this  admits  of  its  being  readily  removed 
by  soaking  in  hot  water,  after  the  operation,  next  described, 
has  been  performed.  The  pattern  or  metal  device  being  thus 
affixed,  the  upper  surface  thereof  is  then  to  be  dressed  by 
cutting  or  filing  at  the  parts  where  it  may  be  necessary,  to 
improve  the  effect  of  the  pattern ;  and  the  edges  which  have 
been  left  sharp  by  the  saw  can  be  removed  or  rounded  by  the 
seorper  or  engraver's  tool,  and  then  finished  off  by  stoning 
or  other  suitable  means.  The  above  method  of  finishing  the 
marks  or  designs  appUes  only  where  the  device  is  to  be  sewn 
on  to  the  mould  or  dandy-roller  with  wire;  but  when  solder 
is  used,  the  metal  device  may — after  having  been  cut,  as  be- 
fore mentioned,  and  cleared  from  the  other  parta  of  the  cut 
plate,  card-board,  or  veneer — be  at  once  affixed  by  solder  to  the 
mould  or  dandy-roller ;  and  the  dressing  may  be  then  effected 
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)>y  the  soorper  or  eDgraver's  tool,  and  the  Bubsequent  opera* 
tion  of  stoning  be  performed^  aa  before  mentioned. 

The  patentee  elaims,  as  his  improvement  or  improvements 
in  the  manufacture  of  paperi  the  adaptation  of  marks  or  de- 
vices^ pierced  or  cut  from  plates  of  metal,  or  other  suitable 
substance,  bv  saws  or  other  instruments,  as  described,  to  the 
moulds  or  dandy-rollers  used  in  the  manufacture  of  paper, 
for  the  purpose  of  producing  water-marks  therein. — [Inrolled 
May,  1851.] 


INSTITUTION    OF    MECHANICAL    ENGINEERS, 

BIRMINGHAM. 

Thb  following  paper,  by  Mr.  C.  W.  Siemens,  of  Birmingham, 
was  next  read : — 

On  a  new  r^eneraiive  condenser  far  high-pressure  and  low- 

pressure  steam-engines. 

The  condenser  of  a  steam-engine  has  for  its  object  the  complete 
discharge  of  steam  from  within  the  working  cylinder,  after  it  has 
served  to  propel  the  piston.  This  is  effected  by  oondneting  the 
expended  steam  into  a  closed  chamber,  containmg  an  extended 
■nrfiuse  of  comparatively  cool  substance,  which  absorbs  the  latent 
heat  of  the  steam,  and  thereby  reduces  it  to  a  liquid  state.  Cold 
water  is  generally  employed  for  this  purpose,  and  is  either  brought 
into  immediate  contact  with  the  steam,  as  is  the  case  in  Watt's 
injection-condenser,  or  else  it  acts  through  the  medium  of  me- 
tallic walls,  as  in  the  surface-condenser  by  Homblower,  improved 
upon  by  HaU  and  oUiers. 

Hie  more  or  less  perfect  condensation  of  the  steam  depends,-^ 
1st,  on  the  absence  of  air  from  the  condenser;  and,  2na,  on  the 
temperatore  at  which  condensation  takes  place. 

In  order  to  prodaoie  a  perfect  vacuum,  Uie  water  should  leave 
the  condenser  at  about  32^  Fahr.,  or  be  introduced  in  the  form 
of  ice*  Condensing  water,  however,  is  generally  obtained  at  the 
temperature  of  about  60°  Fahr.,  and  it  leaves  the  condenser  at 
about  110°  Fahr.:  which  latter  temperature  implies  a  remaining 
atmosphere  of  vapour  eqaal  to  2*5  inches  of  mercury,  or,  in  other 
words,  a  vacuum  of  27'5  inches  below  the  atmospheric  pressure 
at  30  inches.  If  a  less  quantity  of  condensing  water  be  used,  it 
will  be  raised  to  a  proportionately  higher  temperature,  and  a  less 
perfect  condensation  }^  efiected.  At  212°  Fahr.,  the  pressure  of 
the  oncondensed  vapour  would  be  equal  to  that  of  the  atmosnheie, 
and  the  object  of  the  condenser  would  be  entirely  frustrated. 

In  all  caaes  where  an  abundant  supply  of  condensing  water 
.cannot  be  obtained,  or  where  the  heat  of  the  steam  employed  by 
the  engine  is  reclaimed  for  other  purposes,  steam-engines  are 
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woriced  without  a  oondennng  appuratoB  (or  at  hi^^  preaatuw),  at 
the  aacrifioe  of  an  effectiTe  preesare  nearly  equal  to  that  of  the 
atmosphere  upon  the  working  piston.  The  rtgeneraUve  tom^ 
dernier  (the  subject  of  the  present  paper)  redeems  the  engine  from 
this  waste  of  heat  in  the  one  case,  and  loss  of  mechanical  eflfeet 
in  the  other  case ;  as  it  possesses  the  peculiar  property  of  letum* 
ing  the  condensing  and  condensed  water  at  the  initial  temperature 
of  the  steam  previously  to  its  discharge  from  the  working  cylinder 
(commonly  speaking,  at  212^  Fahr.),  and  effects,  neveruieleaB,  an 
efficient  Tacuum. 

In  Plate  Y.,  fig.  12,  shews  a  sectional  elcTation  of  the  rq;e- 
neratiTe  condenser,  as  applied  to  a  10-horse-power  high-pressure 
engine.  It  consists  of  an  upright  rectangular  trunk  of  cast4ron  m, 
the  lower  end  of  which  6,  is  cylindrical,  and  contains  a  working 
piston.  The  trunk  is  filled  with  vertical  metallic  plates,  set  par 
rallel  to  each  other,  with  intervening  spaces  of  not  less  than  ^i^th 
of  an  inch  in  breadth.  The  upper  extremity  of  the  condenser 
oommunicates  on  one  side  «,  with  the  exhaust-port  of  the  engine, 
and  on  the  other  with  the  hot-well/,  through  a  valve  g,  A  stop  h^ 
prevents  the  opening  of  the  valve  beyond  a  certain  distance,  in 
order  that  it  may  re-shut  instantaneously.  The  metallic  plates  d^ 
are  fastened  together  by  five  or  more  thin  bolts,  with  small  wash- 
ers between  the  adjacent  plates,  which  keep  diem  the  required 
distance  apart.  They  can  easily  be  removed  from  the  condenser^ 
for  the  purpose  of  cleaning,  by  taking  off  the  cover  t,  and  draw« 
ing  out  the  whole  of  the  plates.  An  injection-pipe  k^  enters  the 
condenser  immediately  below  the  plates :  it  is  provided  with  a 
small  air-vessel  /,  and  a  regulating  cock. 

The  action  of  the  regenerative  condenser  is  as  follows : — ^Mo- 
tion is  given  to  its  working  piston  by  the  steam-engine,  causing 
it  to  accomplish  two  strokes  for  every  one  of  the  engine.  At 
the  moment  when  the  exhaust-port  of  the  engine  opens,  the 
plates  d^  are  completely  immersed  in  water,  a  small  portion 
of  which  has  entered  the  passage  above  the  plates  at  a,  and  ia^ 
together  with  the  air  present,  carried  off  by  the  rush  of  steam 
through  the  valve  g^  into  the  hot-well,  where  the  water  remains, 
while  the  excess  of  steam  proceeds  into  the  atmosphere.  An 
instant  after  the  partial  discharge  of  the  steam  cylinder  has  com- 
menced, the  water  recedes  between  the  plates  d^  and  exposes  them 
gradually  to  the  steam,  which  condenses  upon  them.  As  the 
upper  edges  of  the  plates  emerge  from  the  receding  water,  they 
are  enveloped  in  steam  of  atmospheric  pressure ;  and,  in  con- 
densing a  portion  thereof,  they  become  rapidly  heated  to  nearly 
the  temperature  of  the  steam,  or  about  210^  Fahr.  The  partial 
condensation  diminishes  the  density  and  temperature  of  the  ro- 
maining  steam,  which  requires  additional  and  cooler  surfaces  for 
its  further  condensation.  This  is  provided  for  by  the  continual 
emerging  of  additional  portions  of  the  metallic  surfaces  from 
the  water.    By  the  time  the  water-level  leaves  the  plates^  the 


Scieni^c  Naiiees.  441 

greater  portion  of  the  steam  is  condensed.  The  oondensatioD  of 
the  remaining  portion  of  the  steam  could  not  so  readily  be  ac* 
oomplished  by  means  of  metallic  surfSeuses ;  but  the  piston  e,  con- 
tinmng  to  descend,  puts  it  into  immediate  contact  with  the  jet  of 
eold  water  from  the  pipe  k,  which  completes  the  yacuum,  in  the 
manner  of  a  common  injection-condenser.  The  air-yessel  I,  con- 
nected with  the  injection  pipe,  has  the  effect  of  accumulating  the 
injection  water  when  the  water  has  ascended  between  the  plates^ 
and  of  forcing  it  into  the  condenser  with  increased  intensity  when 
it  is  required  to  complete  the  vacuum. 

Although  the  action  of  this  condenser  is  strictly  consecutive, 
yet  it  does  not  check  the  continuous  flow  of  steam  from  the 
cylinder,  and  it  completes  the  vacuum  when  the  working  piston 
(^  the  engine  has  only  accomplished  one-tenth  part  of  its  stroke. 
Both  the  engine-crank  and  the  crank  driving  the  condenser  are 
on  the  top  centre  at  the  same  moment ;  but  the  latter  completes 
its  revolution  in  the  time  of  half  a  revolution  of  the  engine  :  con- 
sequently, when  the  engine-piston  has  passed  only  one-tenth  of 
the  whole  stroke,  the  condenser-crank  will  have  travelled  through 
nearly  half  its  stroke,  and  the  whole  process  of  condensation  will 
have  been  completed.  The  principal  part  of  the  latent  heat  of 
the  steam  is  stored  up  in  the  plates,  the  upper  extremities  of 
which  are  heated  to  210^  Fahr.,  and  the  lower  to  about  150** 
Fahr. 

The  water,  in  re-ascending  between  the  plates  during  the  last 
tenth  part  of  the  stroke,  absorbs  heat  therenrom  in  a  similar  suc- 
cessive manner  (passing  first  the  coolest,  and,  by  degrees,  the  hot- 
test portions  of  their  surfaces),  and  issues  finally  into  the  upper 
steam  passage  at  a  temperature  approaching  the  boiling  point ; 
at  whicm  moment  a  firesh  discharge  of  steam  takes  place,  which 
carries  it  off  into  the  hot^well,  as  above  described,  and  raises  its 
temperature  fully  to  the  boiling  point. 

Various  mod^  have  been  provided  to  give  motion  to  the  dis- 
placing piston,  among  which  a  knee-motion,  worked  directly 
nom  tiie  beam  or  cross-head  of  the  engine,  is  generally  found 
the  most  convenient,  as  shewn  at  m,  m,  in  fie.  1 . 

The  quantity  of  condensing  water  required  with  this  condenser 
to  condense  one  pound  of  steam,  of  atmospheric  pressure — taking 
the  initial  temperature  of  condensing  water  at  60^  Fahr.,  the 
final  temperature  at  210^  Fahr.,  and  Uie  latent  heat  of  steam  of 
21 2""  Fahr.  at  960  units--is 

9^    =6-6  lbs. 
210—60 

of  water  to  condense  1  lb.  of  steam ;  whereas,  the  common  injec- 
tion-condenser (supposing  the  condensing  and  condensed  water 
to  issue  at  110^  Fahr.)  requires 

960+(212-lI0) 

110—60        — ^»^"M. 
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In  the  €aM  of  a  looomotiTe  or  other  hii^-ftveenun  engiii^ 
^ere  the  ateam  ia  releaaed  from  the  eyiinder  et  a  preeeme  of, 
•ay,  30  UiB.  above  the  preeeure  of  the  atmoaphere,  two-thirda 
would  be  allowed  to  eacape  imoondenaed,  and  a  Taoanm  be  ob- 

tained  with  only  -:^=2'2  Iba.  of  condenaing  water  for  every  1  lb. 

of  ateam  paaaed  through  the  cylinder. 

The  anudl  ouaBtity  61  condenamg  water  required,  lendera  the 
propoaed  eondenaer  applicable  to  eufpnea  in  nearly  every  loeality ; 
and  paina  have  been  taken  to  roiider  the  apparatoa  itadf  eqnallj 
light  and  compact.  The  advantagea  reamting  from  ita  i^iiear 
tion  to  high-|Hreaaare  engmea  are  thna  atated : — 

1.  Additional  eJBfeetive  power  ia  gained  on  aeoonnt  of  the 
vacuum.    Thia  the  inventor  acta  down  at  20  per  cent. 

2.  Heat  ia  aaved  in  generating  the  ateam,  by  the  oae  of  boil- 
ittg-hot  feed  water ;  and  the  remaining  portion  of  hot  water  may 
be  advantageously  used  for  heating  buildinga,  dyeings  &o.  Una 
ia  aaid  to  be  equal  to  about  15  per  cent. 

3.  The  ateam  which  is  not  condenaed  may  be  uaed  to  canae  a 
draft  in  the  chimney,  or  for  other  purpoaea. 

4.  The  di^ladng  cylinder,  unlike  the  air-pump  of  the  injee* 
tion-oondenaer,  abstracta  no  motive  power  from  the  engine. 

5.  The  eondenaer  may  be  atarted  and  atopped  at  any  time,  fay 
turning  the  supply  of  injection  water  either  on  or  off.  If  turned 
on,  it  at  once  forma  the  vacuum,  without  involving  the  neoeaaity 
of  blowing  through ;  and  if  turned  off,  it  allowa  the  engine  to 
proceed  in  the  aame  manner  aa  though  no  eondenaer  had  been 
applied. 

6.  The  air  contained  in  the  eondenaer  ia,  at  the  commenoe* 
ment  of  each  stroke,  bodily  expelled,  whidi  is  of  great  advmnti^ 
to  the  formation  of  a  good  vacuum ;  whereas,  the  ordinary  air- 
pump  removea  only  a  portion  of  Uie  air  at  each  stroke^  and, 
consequently,  leaves  a  portion  always  in  the  condenser. 

7.  The  regenerative  condenser  is  more  compact,  and  even  leaa 
expensive  than  the  ordinary  injection  condenser, — being  less  tfian 
one  quarter  of  the  size,  and  having  only  one  valve  ^™!*fVHl  of 
three. 

The  advantages  attending  the  application  of  the  reiterative 
condenser  to  stationary  engines  having  been  practically  proved, 
the  author  is  desirous  to  extend  the  same  also  to  that  important 
dass,  the  locomotive  engine.  In  inviting  the  attention  of  rail- 
way engineers  to  this  inquiry,  he  ia  prepared  for  practical  ob- 
jections being  raised,  on  account  of  the  great  rapidity  of  motion, 
the  necessity  for  the  greatest  possible  simplicity  and  lightness, 
the  deficiency  of  condensing  water,  &c. ;  but  he  thinks  that  the 
condenser  under  consideration  is  well  adapted  to  meet  these  ob- 
jections. 

Its  pecuharitieB  in  this  respect  are : — ^That  it  may  be  aeeom- 
modated  to  any  speed  of  piston,  by  reduetng  the  length  and  in- 
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ereaflin^  the  breadth  of  plates,  and  reducing  the  vebcitf  of  the 
diflplaeing  piston  proportionately.  Its  dimensions  are  propor- 
tionate to  the  capacity  of  cylinder  only,  tind  not  (like  other  con- 
densers) to  the  horse^power  of  the  engine.  The  total  weight  of 
a  pair  of  condensers,  as  applied  to  a  locomotiTe  enginci  with 
cynnden  of  13  inches  diameter,  and  20  inches  stroke,  is'aboat 
3^  cwt*    The  power  of  the  blast  remains  nearly  nndiminishedi 

The  condenser  requires  no  attention  in  working  the  engine,  and 
in- ease  it  should  £ul  to  act,  from  any  accidental  cause,  the  engine 
will  continne  to  work  as  a  high-pressure  engine ;  and  moreover 
it  does  not  interfere  with  the  working  parts  of  the  engine. 
.  The  advantages  which  would  result  from  a  vacuum  in  the  cy* 
linder  of  a  locomotive  engine  have  been  ably  set  forth  by  M(r. 
Edward  Woods,  in  his  ''Observations  on  the  Consumption  of  Fuel 
and  Evaporation  of  Water  in  Locomotive  and  other  Steam  En« 
gioes.'' — ^The  present  paper  may  therefore  be  limited  to  the  means 
proposed  for  that  purpose. 

The  two  condensers  are  cast  in  one  piece,  and  placed  imme« 
diafedy  in  front  of  the  cylinders  of  the  engine.  Each  of  them 
closely  resembles  the  condensers  above  described,  only  the  length 
of  the  plates  and  the  stroke  of  the  displacing  pistons  are  much 
reduced  in' proportion  to  the  steam  cylinder,  m  order  that  the 
Tdocity  of  the  water  between  the  plates  may  not  exceed  certain 
limits. 

The  two  displacing  pistons  are  connected  to  opposite  ends  of  a 
short  vibratiug  beam,  which  receives  its  motion  from  the  engine* 

In  addition  to  the  exhaust-valves  leading  into  the  hot-well, 
these  condensers  are  provided  with  a  second  set  of  discharge 
valves,  of  a  somewhat  peculiar  construction,  which,  with  very 
fimited  motion,  combine  the  advantage  of  opening  a  perfectly 
dear  passage  for  the  exhaust  steam  of  the  engine  into  the  chim- 
ney, where  its  remaining  expansive  force  is  required  to  produce 
draft.  This  valve  consists  of  a  longitudinal  rectangular  slot, 
in  the  upper  wall  of  the  steam  passage  which  leads  from  the  cy- 
linder to  the  condenser ;  and  at  the  ends  of  the  slot  are  triangular 
pieces,  supporting  the  sides  of  two  longitudinal  lips,  which  cover 
the  aperture,  except  at  such  times  when  a  superior  pressure  from 
widini  forces  them  open.  The  extent  of  their  motion  is  limited 
by  dead  stops. 

I^e  escape  of  steam,  together  with  the  hot  water,  into  the  hot- 
well,  is  r^ulated  by  a  blow-off  valve  from  the  latter  into  the 
atmosphere :  by  this  means  a  pressure  above  that  of  the  atmo- 
sphere is  obtained  in  the  hot-well,  which  acts  favorably  in  fordng 
the  boiling-hot  condensing  water  into  the  feed  pump  of  the  boiler. 
It  has  been  stated  above,  that  the  ordinal^  supply  of  feed  water 
la  of  itself  not  quite  half  suffident  to  maintain  a  vacuum  within 
the  condenser,  and  an  additional  supply  of  water  must  be  pro- 
vided for.  Conddering,  however,  the  smallness  of  the  excess  of 
eondenaing  water,  especially  if  the  diameters  of  the  working  cy- 
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had&n  are  lediused  in  proportion  to  the  additioiudoffiMstife  power 
guned,  and  conndering  that  boiling^hot  water  will  readily  part 
with  the  ptuiGipal  portion  of  ita  heat,  it  is  proposed  to  take  it 
baok  to  the  tender  throagh  a  simjdo  refiigerator,  in  whicb  ad- 
vantage is  taken  of  the  rapid  motion  of  the  engine  thioogh  the 
air  for  cooling  the  water.  The  refrigerator  may  be  placed  con- 
tenienUj  on  the  back  of  the  tender. 

The  application  of  the  proposed  condenser  to  low-preaaore 
engines  requires  bat  a  short  notice,  after  what  has  been  said 
alraadj.  In  this  instance,  the  stesm,  at  the  time  it  is  released 
from  the  eylindar,  has  not  soffiotent  force  to  ezpd  the  sir  and 
heated  water  from  the  condenser  into  the  atmosphere ;  and  a 
partially  Tacnons  spsce  most  therefore  be  proTided  fbr  tiieir  re* 
caption.  For  this  purpose,  that  side  of  the  displacing  cjtiader 
which,  in  the  arran|;ement  hitherto  described,  is  always  empty» 
ii  pat  in  commanication  with  the  ezhaost-TslTe  of  the  condensn, 
and  receiTes  the  charge  of  water  and  air  when  the  piston  ia  at 
the  opposite  end ;  and  a  second  valve  ib  provided,  throagh  which 
the  water  is  expelled  into  the  hot-well  daring  the  retam  of  the 
piston.  For  the  convenienee  of  arrangement,  the  displacing  cy- 
Under  is  reversed. 

The  chief  advantages  obtained  by  the  application  of  this  con- 
denaer  to  the  low-pressure  engine  aret— 

1.  The  requisite  amount  of  injection  water  is  reduced  in  the 
proportion  of  3  to  1.  2.  The  feed  water  of  the  boiler  is  ob- 
tained nearly  boiling  hot,  which  constitates  a  saving  in  fuel  of 

— -^^ —  about  10  per  cent.  '  3.  The  whole  amount  of  heat  ire- 
1960  ^  * 

nerated  under  the  boiler  is  given  off  by  the  engine  in  the  form  of 
water,  at  210^  Fahr.,  which,  in  most  cases,  may  be  advantage- 
ously empl<^ed  for  heating  buildings,  for  washing,  dyeing,  and 
other  purposes.  4.  A  large  proportion  of  the  power  required 
Ibr  working  the  air-pump  is  saved. 

The  author  concludes  his  paper  with  a  short  historic  sketeb  of 
the  steam-enffine  condenser,  to  illustrate  the  distinct  fbitures  ci 
this  proposed  system. 

In  Newcomen's  engine,  he  says,  the  condensation  of  the  steam 
was  effected  by  the  introduction  of  a  jet  of  cold  water  into  the 
steam  cylinder  itself.  The  cold  water  naturally  cooled  the  wails 
of  the  cylinder,  which  in  their  torn  condensed  a  large  portion  of 
the  succeeding  charge  of  steam  before  it  had  forced  the  piston 
upward. 

James  Watt,  in  seeking  a  remedy  against  tiiis  loss  of  heat,  con- 
ceived the  possibility  of  condensing  the  steam  in  a  separate  closed 
vessel ;  ana,  in  carrying  his  idea  into  effect,  he  not  only  realized 
his  immediate  object,  but  at  the  same  time  rendered  the  steam- 
engine  susceptible  of  that  degree  of  perfection  and  general  appli- 
cation  of  which  it  is  now  possessed.  The  injection  condenser  of 
Watt  is  the  most  effectuid  of  ite  kind,  Imd  hAs  maintained  ita 
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czalnsiTe  domimon  to  tbe  present  dty*  It  oonsLits  of  a  dosed 
Ycsaely  which  oommnnicates  periodicaUy  with  the  steam  cylinder* 
Hie  injection  water,  together  with  the  condensed  steam,  and  the 
air,  which  is  pardy  eTolred  from  the  injection  water,  and  partly 
leaks  in  through  the  joints  of  the  cyUnder  and  ezhanst-pipe,  are 
continQaliy  discharged  from  it  by  means  of  the  air-pnmp.  Shortly 
after  the  introduction  of  Watt's  condenser,  a  surface  condenser 
was  proposed  hy  Homblower,  consisting  of  a  dose  anncdar  Tessel 
of  thin  metal  plate,  on  the  inner  surfaces  whereof  the  waste 
steam  of  the  engine  was  condoased ; — ^its  latent  heat  being  oon^ 
tinually  carried  off  by  a  stream  of  cold  water  which  surrounded 
the  Tessel.  A  comparatiTdy  small  air-pump  was  provided,  which 
served  to  discharge  the  condensed  water  (to  be  again  forced  into 
the  boiler)  and  any  air  which  might  leak  in  through  the  joints; 
This  condenser  failed  in  practice,  for  want  of  aufficient  cooling 
surface. 

An  effectiye  surface  condenser  would,  however,  possess  con« 
sidefable  advanti^ies  over  the  injection  condenser,  espeddlyin 
the  case  of  marine  engines ;  for,  by  returning  the  condensed 
steam  continually  into  the  boiler,  it  prevents  incrustation  of  the 
latter,  and,  moreover,  dispenses  with  the  necessity  of  blowing 
off;  its  air-pump  absorbs  a  much  smaller  proportion  of  the 
power  of  the  engine ;  and  its  functions  require  less  personal  at* 
tention.  Stimulated  by  these  considerations,  several  attempts 
were  made  to  improve  on  Homblowei's  invention ;  but,  since  aU 
these  improvements  partake  very  much  of  the  same  character,  it 
is  thought  suffident  for  the  present  purpose  to  mention  only 
Hall's  condenser,  which  has  obtained  the  greatest  amount  of 
notoriety.  It  consists  of  two  &t  chests,  or  close  chambers,  con- 
nected together  by  means  of  a  large  number  of  brass  tubesy 
through  which  the  condensing  steam  circulates.  These  tubes 
are  surrounded  by  cold  water,  which  fills  up  the  space  between 
the  fiat  chests.  A  small  air-pump  removes  the  condensed  water 
and  air  from  the  lower  chest.  The  great  wdght  and  costliness 
of  this  condenser,  its  liability  to  derangement,  and  the  impos* 
sibility  of  removing  the  calcareous  deposit  of  die  water  from  the 
tubes,  without  taking  the  whole  fabric  to  pieces,  are  found  to  be 
heavy  practical  objections. 

In  the  year  1847,  the  author  had  occasion  to  apply  a  surface 
condenser  in  a  situation  where  economy  of  space  and  material 
were  essential.  In  considerinff  the  most  rational  distribution  of 
surftiees,  he  happened  to  find  an  arrangement  which,  with  less 
than  one  half  the  amount  of  material  used  in  Hall's  condenser, 
produced  a  very  satisfactory  result,  and  which  paved  the  way  to 
the  more  important  improvement  which  forms  die  prindpal  sub* 
ject  of  this  paper. 

The  surface  condenser  referred  to,  consists  of  a  number  of 
copper  plates,  of  -^  inch  thickness,  and  about  4^  inches  broad, 
by  2  feet  long,  which  are  fixed  together  with  two  longitudinal 
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flattened  wires,  of  the  same  metal,  between  the  adjacent  platea; 
and  the  whole  pile  is  acrewed  up  t^ht  together  between  the  aides 
of  a  rectangular  caat-iron  Tesael,  which  constitutes  the  body  of 
the  condenser.  The  ends  of  the  pktes  project  through  the  top 
and  bottom  of  the  condenser,  ana  are  planed  flush  with  its  ex- 
terior surfaces.  The  joints  at  top  and  bottom  are  secured  by 
means  of  India-rubber  rinss,  which  are  screwed  down  ander 
small  cast-iron  frames,  andyield  to  the  difference  of  ezpamsion 
l>etween  the  two  metids.  The  flattened  wires  sre  laid  pandld, 
about  3  inches  apart  from  each  other,  and  form,  with  the  plates, 
a  large  number  of  narrow  passages,  through  which  the  cold  con- 
densing water  flows  in  an  upward  direction,  without  entering  the 
vacuous  space  of  the  condenser,  into  which  the  edges  of  the 

Slates  outside  of  the  flattened  wires  project,  forming  the  oon- 
ensing  surfaces. 

The  rationale  of  this  condenser  is  as  follows : — Hie  transmis- 
sion of  heat  in  a  surface  condenser  is  three-fold.  1.  IVom  the 
condensing  steam  to  the  internal  metal  surfaces.  2.  From  the 
internal  aurfitces,  through  the  body  of  the  metal,  to  its  external 
surfaces.  3.  From  the  external  suratces  to  the  surrounding  water 
by  which  it  is  carried  off. 

The  first-named  operation  (condensation)  would,  it  is  jpresamed, 
proceed  with  undefined  rapidity,  if  it  were  not  retarded  by  the 
second  and  third,  or  by  the  presence  of  some  permanent  gasea^ 
which  accumulate  on  the  condensing  surfaces,  and  prevent  their 
immediate  contact  with  the  steam.  The  second  (conduction) 
varies  in  direct  proportion  with  the  conducting  power  of  the 
metal,  and  with  its  thickness ;  but  the  conducting  power  of  copper 
is  so  great,  that  its  thickness  seems  to  exercise  no  appreciable  in« 
fluence  on  the  amount  of  heat  transmitted  in  a  given  time. 

The  surface  condenser,  above  described,  was  arranged  in  ac- 
cordance with  these  observations. 

It  contains: — Heat-absorbing  surfaces  (by  the  water),  18  sq. 
feet  per  horse-power ;  condensmg  surfaces,  9  sq.  feet  per  horse- 
power; computed  mean  thickness  of  metal  through  which  the 
heat  is  transmitted,  1  j-  inch ;  weight  of  copper,  60  lbs.  per  horse- 
power; space  occupied  by  plates,  0*4  cubic  feet  per  horse-power, — 
about  one-tenth  part  of  the  space  occupied  by  the  tub^  in  the 
tubular  condenser. 

The  advantages  of  this  condenser  are,  its  comparative  cheap- 
ness of  construction,  and  the  easy  access  which  is  afforded  to  the 
water  channels  between  the  plates.  It  also  requires  less  con- 
densing water  than  previous  surface  condensers,  m  consequence 
of  the  repeated  and  close  contact  in  which  each  particle  is  brought 
with  the  heating  surfaces,  before  it  can  reach  the  upper  reservoir, 
or  hot-well.  The  author  considers  that  the  surface  condenser, 
just  described,  may  be  advantageously  applied  to  marine  engines, 
and  not  being  subject  to  a  patent,  he  hopes  it  will  receive  a  suf- 
ficient trial. 
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Being  teqnired  to  aftve  the  waste  steam  of  a  low-pressure  en- 
ffme,  in  the  form  of  slightly-heated  water,  by  Mr.  John  Graham, 
of  Manchester,  the  author,  in  the  spring  of  18479  conceived  the 
idea  of  a  regenerative  condenser.  It  consisted  of  a  revolving 
valve,  which  admitted  the  waste  steam  of  the  engine,  first,  to  the 
atmosphere,  and,  successively,  into  separate  closed  compartments, 
where  it  was  condensed  at  various  densities.  The  cold  water 
entering  at  top,  first  passed  between  the  plates  within  the  last 
oompariment,  and  bv  degrees  between  those  in  the  other  compart- 
menia,  until  it  reacned  the  first  compartment,  where  the  steam 
waa  of  nearly  atmospheric  pressure,  and  consequently  heated  the 
water  to  nearly  212^  Fahr.,  at  which  heat  it  passed  off. 

The  next  step  was  an  injection  condenser,  on  the  same  principle. 

lihe  revolving  valve  admitted  the  waste  steam  of  the  engine, 
first  to  the  atmosphere,  and  then  successively  into  the  separate 
compartments,  where  it  was  condensed  at  various  densities.  The 
cold  water  injected  into  the  apparatus  passed  down  through  the 
steam  in  each  compartment  in  succession,  by  means  of  displacing 
pistons,  which  worked  all  on  the  same  piston-rod  through  eaqh 
of  the  divisions  between  the  compartments ;  and  the  heated  water 
passed  out  at  bottom.  • 

The  several  compartments  were  provided  with  overflow  dis- 
tributing trays,  for  the  purpose  of  bringing  the  water  more  ra- 
pidly and  con^Ietdy  in  contact  with  the  steam ;  and  a  small 
pump  was  used  to  extract  the  air  that  was  mixed  with  the  steam 
and  water. 

.   The  regenerative  condenser,  in  its  present  form,  partakes  of  the 
nature  of  both  the  surface  and  injection  jcondensers. 

In  answer  to  an  inquiry  as  to  what  difference  had  been  found 
in  the  consumption  of  fuel  in  the  engine  at  the  Saltley  Works, 
by  the  use  of  the  condenser  7 — Mr.  Siemens  stated  that  the  ex- 
periment had  been  tried  with  one  week's  working  with  the  con- 
denser, and  then  one  week  without  it ;  and  the  saving  of  fuel 
with  the  condenser  was  at  the  rate  of  18  per  cent.  The  apparatus 
with  which  the  condenser  worked  was,  however,  too  light,  and 
had  not  been  made  for  the  purpose ;  also,  that  condenser  was  the 
first  that  had  been  made,  and  the  proportions  had  been  improved 
in  the  subsequent  ones. 

This  statement  was  confirmed  by  Mr.  .Wright,  who  said  that  the 
saving  in  fuel  amounted  to  about  8  cwt.  in  1  j^  days.  There  had 
been  irregularities  in  the  working  of  the  engine,  and  several 
stoppages  had  occurred  from  defects  of  the  apparatus,  which  was 
too  hgtkU 

The  Chairman  thought  that,  in  a  locomotive  engine,  the  ex- 
traordinary rigidity  with  which  the  jets  of  steam  were  discharged 
constituted  a  great  impediment  to  the  application  of  the  con- 
denser. 
.  Mr.  Siemens  replied,  that  it  would  only  be  necessary  for  the 

VOL.    XXXIX.  8   h 


448  Scientific  NoHcei. 

condenser  to  work  quick  enough  to  eondense  one  cylinder4UI  of 
steam  before  tlie  next  cylinder-fbU  was  discharged ;  and  this  he 
thought  would  easily  be  effected  bj  widening  me  pktes  of  the 
condenser  to  a  proportionate  size,  and  ahortening  the  stnike  of 
the  condenser  piston,  so  as  to  ledace  its  Telodt^  aa  fiff  as  might 
be  required.  It  would  then  return  to  the  tender  in  pipes,  between 
which  air  was  caused  to  circulate  by  means  of  the  rapid  motion 
of  the  engine. 

The  Chairman  observed,  that  there  would  be  difficulty  in  keep- 
ing the  water  of  the  tender  cool  enouj^  for  oondensiiig,  when 
there  was  very  little  left  in  the  tender ;  and  the  water  remaining 
at  the  end  of  the  journey  would  be  Terr  hot,  and  nearly  boiling. 

Mr.  Siemens  replied,  that  he  expected  the  condensuig  water 
would  be  cooled  down  to  about  100^,  before  it  was  returned  to 
the  tender,  by  the  process  of  passing  through  the  pipes  of  the 
refrigerator,  from  the  rapid  motion  of  the  engine  through  the 
air ;  and  the  water  was  not  required  to  be  so  cold  as  in  the  ordi- 
nary condenser ;  as  only  the  last  portion  of  the  steam  was  con- 
densed by  injection. 

Mr.  Gowper  observed,  that  only  a  amall  portion  of  the  steam 
reached  the  injection  water,  the  greatest  portion  being  condensed 
previously,  by  the  metallic  plates,  or  discharged  into  the  atmo- 
sphere :  therefore  the  injection  vrater  might  be  about  the  same 
temperature  as  it  usually  came  from  the. ordinary  condenser. 
Also,  the  tender  would  not  get  empty  so  soon  as  usual ;  because 
a  portion  of  the  steam  was  condensed  and  returned  back  into 
the  tender,  instead  of  the  whole  being  blown  up  "die  chimney : 
this  gain  might  amount  to  one-third  of  the  water  employed. 

Mr.  Siemens  shewed,  by  a  comparative  indicator  diagnm,  that, 
with  the  application  of  the  condenser  to  a  locomotive  engine,  the 
steam  mi^t  be  cut  off  at  about  one-third  of  the  stroke,  instead 
of  at  two-thirds,  as  usual ;  and  thereby  a  saving  of  one-half  the 
steam  would  be  effected,  with  the  same  power. 

The  Chairman  said,  tiie  subject  of  the  application  to  locomo- 
tive engines  was  one  of  great  importance,  and  he  hoped  it  would 
be  brought  before  the  Institution  in  anotlier  paper,  ne  proposed 
a  vote  of  thanks  to  Mr.  Siemens  for  his  paper,  which  vras  passed. 

The  following  paper,  by  Mr.  E.  A.  Cowpxb,  of  Bbmungham, 
was  then  read : — 

On  am  improved  mode  of  mofuUHng  railway  ehaire. 

In  laying  before  the  Institution  a  short  account  of  a  new  mode 
of  casting  railway  chairs,  it  is  thought  that  no  apology  is  neces- 
sary for  the  introduction  of  such  an  apparently  dry  matter  of 
detail,  as  it  has  ever  been  the  great  aim  and  object  of  this  Insti- 
tution to  thoroughly  discuss,  and,  as  far  as  possible,  pass  a  sound 
practical  judgment  on,  mechanical  inventions  affecting  the  in- 
terests of  the  public  generally. 
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The  impFoyed  mode  of  casting  railway  chairs  is  confidently 
sahmitted  to  the  judgment  of  the  members ;  and  as  the  invention 
u  simply  a  cheaper  mode  of  producing  better  castingSj  it  may  be 
described  in  a  Tery  few  words. 

The  iron  pattern  of  the  railway  chair  is  provided  with  cast-iron 
chill-plaiteSy  which  are  made  so  as  to  give  the  required  form  to 
the  inside  of  the  casting. 

The  pattern  bdng  placed  in  the  moulding  box,  the  chill-plates 
are  placed  therein,  one  in  contact  with  each  jaw  of  the  pattern. 
The  sand  is  now  thrown  into  the  box,  and  some  of  it  is  rammed 
between  the  dull-plates^ — thus  effectuaDy  securing  their  close  con- 
tact with  the  pattern ;  and  the  remainder  of  the  sand  is  then 
rammed  in,  until  the  box  is  full.  The  box  and  its  contents  are 
then  turned  upside  down,  in  the  usual  way ;  and  the  pattern  is 
slightly  rapped,  and  then  withdrawn,  by  means  of  a  screwed  lift- 
ing-pin ;  the  chill-plates  being  left  in  the  sand,  form  a  good  guide 
to  the  pattern  as  it  is  withdrawn.  The  top  box  is  next  put  on, 
having  been  previously  rammed  up  on  another  board,  technically 
called  an  ^'oddnside  board;*'  and  the  melted  metal  being  poured 
in,  the  casting  is  effected.  As  soon  as  the  metal  has  thoroughly 
set,  the  casting  may  be  turned  out ;  and  the  chill-plates  will  drop 
out  of  themselves. 

A  mould  box,  which  had  been  rammed  up  in  the  manner  de- 
scribed, was  exhibited  to  the  meeting :  the  chill-plates  were  shewn 
as  firmly  imbedded  in  the  sand,  and  some  force  was  necessary  to 
displace  them. 

The  chill-plates  are  simply  good  castings,  made  from  an  iron 
pattern,  and  are  not  filed  up,  or  fitted  in  any  way,  as  the  iron 
pattern  of  the  chair  is  fitted  to  them,  and  the  metal  chills  being 
closely  pressed  by  the  sand  against  the  metal  pattern,  great  ac- 
curacy is  obtained  in  the  position  of  the  chills ;  indeed,  it  is  a 
very  rare  thing  for  the  shape  or  inclination  of  the  jaws  of  the 
chur  to  Tary  anything  like  l-32nd  of  an  inch :  therefore,  when 
the  wrought-iron  rail  is  placed  within  the  chair,  the  correct  in- 
clination is  accurately  given  to  it ;  and  if  the  rail  be  true,  the 
chairs  cannot  be  winding,  or  out  of  their  parallel. 

It  is  found  that  the  chill-plates  stand  exceedingly  well ;  and  in 
fact  many  hundred  tons  may  be  cast  off  one  set  of  them.  This 
is  pardy  owing  to  their  not  being  very  thick,  so  that  they  soon 
get  hot  through,  and  do  not  strain  or  warp  at  aU :  the  chairs  are 
chilled  just  sufficiently  to  give  a  good  true  face,  but  are  not 
ctulled-in  yery  deep,  in  consequence  of  the  chill-plates  not  being 
very  thick*  and  the  chairs  themselves  containing  a  large  quantity 
of  metaL 

On  this  plan  of  casting  chairs,  boys  only  are  employed  for 
moulding ;  as  the  great  ease  and  safety  with  which  the  pattern 
is  withdrawn  entirely  does  away  with  the  necessity  of  regular 
moulders  being  employed :  thus  the  cost  of  manufayctnring  rail- 
way chairs  is  brought  to  a  minimum. 
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In  ooiidiiBion»  the  author  Btated  that  many  UMHuand  tons  hnd 
already  been  caat  on  thia  plan,  and  that  it  braa  &ir  to  be  omTcr- 
sally  adopted. 

Mr.  Gowper  exhibited  specimena  of  Qie  chaira^  the  pattema^ 
and  the  proceaa  of  moulding.  He  Baid  that  by  that  proeeaa  of 
easting  scarcely  more  than  one  in  fite  hnndred  waateia  were  made. 

In  answer  to  an  inquiry  from  Mr.  Slate,  Mr.  Gowper  obsevred, 
that  the  saying  in  the  casting  would  be  about  four  shiHiRga  per 
ton. 

Mr.  Middleton  inqniredi  what  was  the  difference  in  the  plaB  of 
casting  chairs  from  that  of  Messrs.  Bansome  and  May  I 

Mr.  Gowper  explained,  that  their  plan  was  to  have  an  iron 
plate  or  chill  fitting  the  side  of  the  box^  and  the  chill-block  fixed 
mto  that  by  a  amm  dovetail.  This  block  had  to  be  driven  out 
before  the  chair  cooled,  and  the  chairs  sometimes  were  strained 
by  the  contraction  before  the  block  could  be  got  out,  and  vere 
liable  to  be  broken  or  injured ;  but  in  his  plan  there  was  no 
strain  in  cooling.  Also,  his  plan  ensured  the  inclination  of  eyery 
chair  being  (^uite  correct^  because  the  chill-plates  were  hdd  so 
firmly ;  but  m  that  of  Messrs.  Bansome  and  May,  there  was  a 
degree  of  uncertainty  in  the  inclination,  from  the  block  being 
held  only  at  the  side.  He  might  mention,  that  they  had  so  fiv 
approved  of  his  plan  as  to  arrange  for  adopting  it  in  theur  manu- 
facture. His  chair  could  be  made  perfectly  parallel  inside,  but 
in  their  chair  there  was  obliged  to  be  a  little  taper  inside,  to  al- 
low of  driving  out  the  block  after  it  was  cast.  In  the  old  chairs 
they  were  compelled  to  use  taper  keys,  which  frequently  got 
loose ;  but  with  this  chair  the  keys  could  be  used  quite  parallel, 
and  when  they  became  swollen  by  the  moisture,  Uiey  formed  a 
head  at  each  end,  which  prevented  the  keys  from  ever  getting 
loose. 

The  Ghairman  observed,  that  Mr.  Gowper's  plan  appeared  to 
be  a  decided  improvement,  both  in  the  accuracy  of  casting  the 
chairs,  and  in  economy  of  manuflMsture. 


SEALED   IN   ENGLAND. 

1851. 


To  Leman  Baker  Pitcher,  of  Syracase,  in  the  State  of  New  Totk, 
in  the  United  States  of  America,  Gent.,  for  improvements  in 
apparatus  for  regulating  motive  power  enginea.  Sealed  2nd 
October^-*6  months  for  inrolment. 

James  Warren,  of  Montague-terrace,  Mile  End-road,  in  the  oonnty 
of  Middlesex,  Gent.,  for  improvements  apjplicable  to  railways 
.  and  railway  carriages,  and  improvements  m  paving.  Sealed 
2nd  Octobar—6  months  for  inrolment. 
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Thomas  CiiMonB»  of  51«  Bfmhill-row,  in  the  county  of  MiddlMex^ 
for  improYements  in  ornsmenting  woven  fiibrics  for  bookbind- 
ing.    Sealed  2nd  October — 6  months  for  inrolment. 

Wilbam  Henry  Ritchie^  of  Kennington,  in  the  county  of  Surrey, 
Gent.,  for  improvements  in  ornamenting  glass, — being  a 
communication.  Sealed  2nd  October — 6  months  for  inrol- 
ment* 

William  Hodge^  of  St.  Austell,  Cornwall,  printer,  for  improre- 
ments  in  we  manufacture  of  glass,  china,  porcelain,  earthen- 
ware, and  artificial  stone.  Sealed  2nd  October — 6  monUis  for 
inrohneat. 

Joseph  Pimlott  Oates,  of  Lichfield,  in  the  county  of  Stafibrd, 
8ui^;eon,  for  certain  improvements  in  machinery  for  manufac- 
turing bricks,  tiles,  quarries,  drain-pipes,  and  such  other  ar- 
ticles as  are  or  may  oe  made  of  cUv  or  other  plastic  sub- 
stance.   Sealed  9th  October — 1&  months  for  inrolment. 

James  Frederick  Lackersteen,  of  Kensington-square,  in  the  county 
of  Middlesex,  Gent.,  for  improvements  in  obtaining  motive 
power.     Sealed  9th  October — 6  montlis  for  inrolment. 

Sir  John  Scott  Lillie,  Knight,  Companion  of  the  Order  of  the 
Bath,  of  Pall-mall,  in  the  county  of  Middlesex,  for  improve- 
ments in  forming  or  covering  roads,  floors,  doors,  and  other 
surfaces.     Sealed  9th  October — 6  months  for  inrolment. 

Henry  Cnrzon,  of  Kidderminster,  in  the  county  of  Worcester, 
civU  engineer,  for  improvements  in  the  manufacture  of  car- 
pets and  rugs.    Sealea  9th  October — 6  months  for  inrolment. 

Henry  Briggs,  of  Primrose-street,  Bishopsgate-street,  seed- 
cnuher,  for  improvements  in  oil  lamps,  and  in  apparatus  for 
lubricating  macninery, — ^being  a  communication.  Sealed  9th 
October — 6  months  for  inrolment. 

Thomas  Taybr,  of  the  Patent  Saw  Mills,  Manchester,  for  certain 
improvements  in  apparatus  for  measuring  water  and  other 
fluids.    Sealed  9th  October — 6  months  for  inrolment. 

Bobert  James  Mary'oo,  of  York-road,  in  the  county  of  Surrey, 
Cknt.,  for  improvements  in  obtaining  and  applying  motive 
power,  and  in  signalizing.  Sealed  10th  October — 6  months 
for  inrolment. 

Bichard  Archibald  Brooman»  of  the  firm  of  J.  C.  Robertson  &  Co., 
of  Fleet-street,  London,  for  certain  improvements  in  the  pre- 
paration and  treatment  of  fibrous  and  membraneous  materials, 
both  in  the  raw  and  manufactured  state,  whereby  they  are 
rendered  more  di)rable;  are  contracted  or  expanded;  are 
dMned ;  and  are  more  capable  of  resisting  decomposition  and 
of  receiving  and  retaining  colors.  Sealea  10th  October— 6 
months  for  inrolment.' 

Habert  Sommelet,  of  Paris,  in  the  Republic  of  France,  manu- 
focturer,  for  certain  improvements  in  the  manufacture  of  scis- 
sors.   Sealed  10th  October— 6  months  for  inrohnent. 
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Thomas  Lightfoot,  of  Janow  Paper  Milla,  Sooth  ShiddB,  in  the 
county  of  Dorfaam,  paper  mannfactarery  for  improTementa  in 
machinery  applicable  to  the  mamifactaie  of  papw •  Sealed 
16th  October — 6  months  for  inrolmoit. 

Thomas  Henrv  Frominga,  of  the  firm  of  Lomaa,  Fromings,  &  Co., 
c^  Sheffield,  in  the  county  of  York,  manufiurtarers,  fiir  im- 
proYements  in  forge-hammers.  Sealed  1 6th  October— 6  months 
for  inrolment. 

Matthew  Gibson,  of  Wellington-terrace,  Newcastle-npon-T^e, 
for  improvements  in  machinery  for  pulveriziDg  and  preparing 
land.     Sealed  16th  October — 6  months  for  inrolment. 

Wilham  Onions,  of  Sonthwark,  in  the  county  of  Surrey,  engineer, 
for  improvements  in  the  manufacture  of  nuts  and  bolts ;  also 
of  steps,  bearings,  axles,  and  bushes ;  also  of  mills  and  dies  for 
engrayers;  also  of  bells,  lathe,  and  other  spindles;  also  of 
weft-forks,  shuttle-tongues,  and  lips  for  looms ;  also  parts  of 
agricultural  implements,  chains,  roller-guides,  and  throstle- 
bars,  by  the  apj^ication  of  materiala  not  hitherto  used  for  such 
purposes.     Sealed  16th  October — 6  months  for  inrohnent. 

Thomas  Perry,  of  Tower-street,  in  the  borough  of  Leicester,  ma- 
chinist, for  improvements  in  the  manufacture  of  looped  fabrics. 
Sealed  16th  October — 6  months  for  inn^ent. 

Richard  Dover,  of  New-street,  Spring-gardens,  in  the  City  of 
Westminster,  merchant,  for  improvements  in  treating  sewage, 
in  obtaining  products  therefrom,  and  combining  such  products 
with  other  matters.  Sealed  16th  October — 6  months  for  in- 
rolment. 

Riehard  Roberta,  of  Manchester,  engineer,  for  improvements  in 
machine  or  apparatus  for  regulating  and  measuring  the  flew 
of  fluids ;  also  for  pumping,  forcing,  agitating,  and  evapora- 
ting fluids ;  and  for  obtaining  motive  power  from  floida.  Sealed 
17th  October^— 6  mond&s  for  inrohnent. 

Ephraim  Hallum,  of  Stockport,  in  the  county  of  Chester,  cotton 
spinner,  for  certain  improvements  in  preparing  and  spinning 
cotton  and  other  fibrous  substances.  Sealed  22nd  October — 6 
mondis  for  imofanent. 

John  Ramsbottom,  of  New  MiUs,  in  the  county  of  Derby,  en- 
graver, for  certain  in^>rovements  in  machinery  or  i^pparatus  for 
measuring  and  registering  the  flow  of  water  and  other  fluids  or 
vapours ;  which  machinery  or  apparatus  is  also  applicable  to 
registering  the  speed  of  and  distance  run  by  vessels  in  motion ; 
and  for  obtaining  motive  power  and  other  similar  porpoees. 
Sealed  22nd  October — 6  months  for  inrolment. 

Joseph  Beattie,  of  Lawn-place,  LambeUi,  engineer,  for  improve- 
ments in  the  construction  of  railways,  in  locomotive  engines, 
and  other  carriages  to  be  used  thereon ;  and  in  the  machinery 
by  which  some  of  the  imj^ovemaits  are  effected.  Sealed  22nd 
Octobex^--6  months  for  inrohnent. 
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William  B<^ggett,  of  St.  Martin'a-lane,  Gent.,  and  George  Hol- 
worthy  Pdmer  of  Westboome  Villas.  Paddinirton,  ciYil  enei- 
neer,  L  improyements  in  obtaimng  and  applyini  hei^  and  ligSt. 
Sealed  22nd  October — 2  months  for  inrolment. 

John  Flatt  and  Christian' Schiele»  both  of  Oldham,  in  the  conntv 
of  Lancaster,  machinists,  for  certain  improvements  in  machi- 
nery or  apparatus  for  thiB  preparation  and  manofactare  of  fibroos 
imaterials ;  which  improvements,  or  parts  thereof,  are  ako  ap- 
plicable for  the  transmission  of  flmds  and  aeriform  bodies. 
Sealed  22nd  October — 6  months  for  inrolment. 

Dondd  Henderson,  of  Glasgow,  ironmonger,  for  an  improved 
apparatus  for  fi;enerating  eas ;  which  apparatus  may  be  used 
for  heating,  and  other  similar  useful  purposes ;  and  other  ap- 
paratus for  heating  and  ventilating.  Sealed  23rd  October — 6 
months  for  inrohnent. 

John  Henry  Pape,  of  Paris,  in  the  Republic  of  France,  for  im- 
provements in  ploughs.  Sealed  23rd  October — 6  months  for 
inrolment. 

Jonathan  Sparks,  of  Conduit-street,  Bond-street,  in  the  county 
of  Middlesex,  surgical  bandage-maker,  for  improvements  in  or 
substitutes  for  laced  stockings  or  bandages  for  the  1^.  Sealed 
23rd  October — 6  months  for  inrolment. 

Henry  Adcock,  of  Northumberland-street,  Strand,  in  the  county 
of  Middleaex,  civil  engineer,  for  improvements  in  the  manufac- 
ture of  pipes,  ehimney-pots,  and  hollow  vessela ;  also  biidcs, 
tiles,  copings,  columns,  and  other  articles  used  in  building 
houses  and  other  structures.  Sealed  23rd  October — 6  months 
for  inrolment. 

Hoses  Poole,  of  the  Patent  Bill  Office,  London,  Gent.,  for  im- 
provements in  axle-boxes  for  railway  carriages, — ^being  a  com- 
munication.    Sealed  23rd  October — 6  months  for  inrolment. 

Allen  SeareU,  of  Tanybwlch,  in  the  county  of  Merioneth,  engineer, 
for  improvements  in  sawii^  machinery.  Sealed  23rd  October 
— 6  months  for  inrolment. 

William  Adolphus  Biddell,  of  St.  John's-square,  Clerkenwell,  in 
the  county  of  Middlesex,  founder,  and  Thomas  Green,  of  No,  4, 
Trafalgar-square,  for  certain  improvements  in  moulding,  casting, 
ornamenting,  and  finishing  articles  and  surfaces.  Sealed  2dth 
October — 6  months  for  inrolment. 

Frederick  Crace  Calvert,  of  Manchester,  Professor  of  Chemistry 
and  analytical  chemist,  for  improvements  in  manufacturing  iron, 
and  in  manufacturing  and  purifying  coke.  Sealed  30th  Oc- 
tober— 6  months  for  inrolment. 

Michael  Scott,  of  John-street,  Adelphi,  civil  engineer,  for  improve- 
ments in  punching,  rivetting,  bending,  and  shearing  metals, 
and  in  building  and  constructing  ships  and  vessels.  Sealed 
30th  October — 6  months  for  inrolment. 
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CELESTIAL  PHENOMENA  Foa  November,  1851. 


D.   R.     M. 

1  Clock  after  the  Q  16iii.  15s. 

—  ]>  rises  2h.  19in.  A. 

—  D  p«M  mer.  6h.  50in.  A. 

—  D  seu  llh.  27m.  A. 

2    8  §  in  conj.  with  %  diff.  of  dec. 
0.  15.  8. 
8  19         ]>  in  Apogee 
4  18  58  PsUas  oppo.  0  intens.  of  light 
1498. 

6  Clock  after  the  0  16m.  14s. 
-•       ]>  rises  4h.  3m.  A. 

—  D  pass  mer.  lOh.  28m.  A. 

—  ]>  sets  8h.  49m.  M. 

7  2    8  ^  in  cocu.  with  the  D  diff.  of  dec 

2.28.N. 
4  44^  y  in  conj.  with  the  >  diff.  of  dec 

4.18.  N. 
9  80  g  in  sup.  ooiy.  with  the  0 
28    0  9  in  the  descending  node 

8  11  21  Ecliptic  oppo.  or  O  ^1^  ^c'^i' 

10  Clock  after  the  0  15m  57s. 

—  D  rises  5h.  85m.  A. 

—  ]>  pass  mer.  Ob.  87m.  M. 

—  ]>  selSsSh.  21m.  M. 

—  OccuL  B.A.C.  1468,  ira.  9h.  4m. 

em.  9h.  21m. 

—  Occol.  i  Tauri,  im.  llh.  16m. 

em.  12h.  81m. 

11  19  12   $  in  the  descending  node 

14  19  6Z  i  in  coig.  with  the  D  diff.  of 

dec.  0.  12.  N. 

15  Clock  after  the  0  14m.  4s. 

—  ]>  rises  8h.  12m.  A. 

•—       D  pass  mer.  Sh.  80m.  M. 
^       D  sets  lOh.  87m.  M. 
19  12  Ceres  stationary 

16  9  22  ]>  in  a  or  last  quarter 

17  Mercury,  R.  A.,  15h.  50m.  dec 

21.  8.  S. 

—  Venus,  R.  A.,  16h.  20m.  dec  21. 

40.8. 

—  Mars,  R.  A.,  8h.  49m.  dec.  19. 

52.  N. 


1>.   B.    X. 

17  Vesta,  R.  A.,  19h.  18m.  dec  24. 

47.  S. 

—  JuBo,  R.  A.,  I8h.  16m.  dec  18b 

49.  S. 
-^      Ceres,  R.  A.,  7h.  lOm.  dec  34i 
86.  N. 

—  Pallas,  R.  A.,  8h.  24m.  dec  28. 

43.  S. 

—  Jnpiter,  R.  A.,  ]4h.  28m.  dec  18. 

14iS. 

—  Saturn,  R,  A.,  Ih.  51m.  dec  8L 

85.  N. 

—  Uranus,  R.  A.,  Ih.  58m.  dec  11. 

31.  N. 
-*      Mercury  pass  mer.  Oh.  7m. 

—  Venus  pass  mer.  Oh.  85m. 

—  Mars  pass  mer.  17h.  4m. 

—  Jupiter  pass  mer.  22h.  87m. 

—  Saturn  pass  mer.  lOh.  6m. 

—  Uranus  pass  mer.  lOh.  12ni. 

18  2  50   9  in  Aphelioo. 

19  18  52  Juno  in  conj.  with  B.A.C.6279, 

diCofdec.  0.  45.  S. 
21         )  in  Perigee 

20  Clock  after  the  0  15m.  Sa. 
-—       ]>  rises  Oh.  25m.  M« 

—  D  pass  mer.  8h.  7m.  M. 

—  ]>  sets  8h.  S4m.  A. 

21  0  81  'JjL  in  coig.  with  the  ]>  diC  of  dec 

4.  2.  S. 
28    2    6  Ecliptic  conj.  or  0  new  moon 
4  57   t^  in  conj.  vntfa  ^e  D  diff.  of  dec 

4.  51.  S. 
14  47   $  in  conj.  with  the  D  diCofdec 
8.  19.  S. 
25  Clock  after  the  Q  12m.  55s. 

<^-       ^  rises  lOh.  2m.  M. 
'—       ]>  pass  mer.  2h.  5m.  A. 

—  D  sets  6h.  7m.  A. 

30  Clock  after  the  Q  llm.  14a. 

—  1>  rises  Ih.  13m.  A. 

' —       ]>  pass  mer.  6h.  14m.  A. 

—  D  sets  1  Ih.  23m.  A. 

8  27  ]>  in  D  or  first  quarter 


Eclipses  of  Jupiter's  Satellites  are  not  risible  this  month, — Jupiter  being  too  tiear  the  sun. 


J.  LEWTHWAITE,  Rotherhitbc 
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THE  INDUSTRIAL  EXHIBITION. 

GENERAL  REMARKS. 

With  the  present  number  we  close  our  formal  review  of  the 
Industrial  Exhibition ;  but^  as  it  is  an  exhaustless  subject  for 
comment^  we  propose^  by  the  aid  of  some  supplementary 
papers^  to  render  more  complete  our  notice  of  the  industrial 
resources  of  the  worlds  as  therein  illustrated^  and  thus  to  re- 
tain, as  a  feature  in  this  Journal^  suggestions  for  the  improve- 
ment of  various  branches  of  our  manufactures.  It  is  further 
proposed^  to  give,  occasionally,  retrospective  reviews  of  the 
jHTOgress  of  practical  science  in  different  spheres  of  labor^  and  to 
toice  the  intimate  connection  between  one  branch  of  industry 
and  another^  by  shewing  the  applicability  of  the  same  law  of 
nature  to  various  and  often  numberless  uses.  By  this  means 
it  is  sought  to  render  the  Journal  acceptable^  not  only  to 
those  who  are  pecuniarily  interested  in  the  progress  of  inven- 
tion, but  also  to  such  as  value  information  of  this  kind  from 
a  desire  to  witness  the  triumphs  of  mind  over  matter. 

The  manufacture  of  acids  is  this  month  treated  of  under 
the  head  Raw  Materials ;  the  paper  on  Agricultural  Imple- 
ments includes  drilling,  dibbling^  and  broad-cast  sowing  im- 
plements^— leaving  manure-distributors,  horse-hoes,  thrash- 
ing-machines, &c.,  to  be  afterwards  described.  Under  De- 
coraiive  Art,  furniture  and  wood-carving  is  noticed;  and, 
according  to  our  promise  of  last  month,  we  offer  some  remarks 
on  the  probable  effects  which  the  Exhibition  is  calculated  to 
produce  upon  the  industrial  world. 

VOL.  XXXIX.  3    M 
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RAW  MATERIALS. 

THE   MANUFACTURE   OV   SUL?HUBIC   ACID. 

Refe&rino  back  to  the  substances  contained  amongst  the 
mining  and  mineral  products  of  the  Oreat  Exhibition,  we  find, 
in  this  class^  but  two  objects  of  British  origin  still  remaining, 
which,  in  a  manufacturing  sense,  require  notice.  These  are, 
sulphur  and  iron  pyrites, — the  materials  from  which  sulphuric 
acid  or  oil  of  vitriol,  is  produced.  In  speaking  of  copper 
pyrites,  we  took  occasion  to  notice  the  practice  of  wasting  the 
sulphurous  exhalations  generated  in  the  reduction  of  copper 
ore ;  and  it  certainly  is  a  remarkable  circumstance  that  diis 
should  continue,  while  iron  pyrites  are  coming  more  and  more 
into  use  every  day  for  the  manufacture  of  sulphuric  acid.  The 
same  construction  of  furnace  now  employed  in  the  combustion 
of  the  one  would  answer  perfectly  for  the  other;  and  the 
residuary  oxide  from  copper  pyrites  would  be  almost  exactly 
in  that  condition  which  copper  slag  presents  prior  to  assuming 
the  state  technically  called  "  regulus,^'  and  in  which  metallic 
copper,  for  the  first  time,  makes  its  appearance  in  the  mass. 
The  roasting  of  copper  ore  in  such  a  furnace  would,  therefore, 
really  expedite  and  advance  the  progress  of  the  manufacture 
of  copper,  as  well  as  give  value  to  a  waste  product.  It  has 
been  shewn,  that  sanitary  motives  alone  induced  the  makers 
of  soda  to  condense  their  waste  muriatic  acid  in  the  first  in- 
stance; though  they  now  discover  its  worth  as  a  means  of 
manufacturing  chloride  of  lime,  and  would  not  again  return 
to  the  nuisance-creating  system  if  they  might.  In  time,  no 
doubt,  the  copper  smelter  will  also  be  compelled  to  arrest  the 
poisonous  fumes  now  so  wantonly  evolved ;  and  then  he  too 
will  find  a  profit  in  that  which,  at  present,  only  injures  his 
neighbour.  It  is  with  individual  interests  as  with  physical 
bodies,  the  largest  are  the  most  difficult  to  move  from  any 
established  position.  Not  many  years  ago,  all  the  sulphurie 
acid  used  in  this  country  was  made  from  sulphur  alone ;  and, 
although  scientific  men  had  pointed  out  iron  pyrites  as  an 
abundant  indigenous  source  for  the  generation  of  this  acid, 
et  no  attention  whatever  was  given  to  this  seemingly  value- 
ess  information.  Folly,  however,  achieved  that  which  wis- 
dom could  not  reach ;  and  the  infatuated  cupidity  of  a  Sicilian 
king  compelled  our  manufacturers  to  lend  a  willing  ear  to  the 
voice  of  science,  and  seek  at  home  that  which  a  prohibitive 
export  duty  prevented  them  from  obtaining  abroad.  Their 
eyes  were  at  length  opened,  and,  too  late,  the  King  of  Sicily 
saw  his  error ;  for,  though  the  excessive  duty  on  suJphur  has 
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since  been  removed,  it  has  not  only  failed  to  put  down  the  use 
of  iron  pyrites,  but  the  best  informed  authorities  are  decidedly 
of  opinion  that  this  latter  will  eventually  abolish  the  employ- 
ment of  sulphur,  and  that  Ireland,  and  not  Sicily,  will  furnish 
the  essential  element  for  the  fabrication  of  nearly  all  our  sul- 
phuric acid.  There  is,  however,  one  very  serious  drawback  to 
the  general  use  of  iron  pyrites  for  such  a  purpose ;  and  that 
is,  the  presence  of  arsenic  in  all  the  acid  thus  made.  This 
objection  is  fatal  at  present;  and  the  combined  agency  of 
mechanical  and  chemical  genius  alone  can  relieve  this  impor- 
tant manufacture  from  so  great  an  obstacle.  Means  have 
indeed  been  devised  for  removing  the  arsenic  from  the  acid 
lAer  the  formation  of  the  latter;  but  those  acquainted  with 
the  practical  working  of  sulphuric  acid  well  know  that  such  a 
project  is  futile  and  impossible  on  the  large  scale.  There  are, 
in  fact,  but  two  modes  of  dealing  with  the  difficulty, — the 
one  being  to  prevent  the  volatilization  of  the  arsenic  at  all, 
by  mixing  the  pyrites  with  some  suitable  ingredient  ere  it  is 
thrown  into  the  furnace ;  and  the  other,  to  remove  the  arse- 
nic from  the  sulphurous  acid  before  it  reaches  the  chamber  of 
condensation.  The  first  would  be  the  simplest  plan ;  but,  in 
the  existing  state  of  science,  can  scarcely  be  hoped  for.  The 
last,  however,  is  not  by  any  means  beyond  the  scope  of  perse- 
verance and  ingenuity.  It  must  be  borne  in  mind,  that, 
though  the  arsenic,  being  in  the  form  of  arsenious  acid  when 
it  leaves  the  furnace  with  the  sulphurous  acid,  is  in  the  gasr 
eotts  state,  yet  a  very  trifling  reduction  of  temperature  suffices 
to  convert  it  into  a  solid  powder;  in  which  condition  it  is 
merely  carried  onwards,  mechanically,  by  the  current  of  sul- 
phurous acid ;  and  thus  reaches  the  leaden  chamber.  The 
mixture,  therefore,  resembles  that  of  turbid  water;  and,  bear- 
ing this  analogy  in  mind,  we  shall  now  proceed  to  describe 
the  pyritic  process  of  making  sulphuric  acid, — adding,  as  we 
go  on,  a  hint  at  the  proper  place  for  arresting  the  arsenious 
fumes,  and  thus  producing  a  pure  and  satisfactory  acid,  equal 
to  that  obtained  from  Sicilian  sulphur.  The  furnace  em- 
ployed for  roasting  iron  pyrites  is  very  peculiar,  but  essentially 
consists  of  an  inverted  cone,  with,  of  course,  a  small  area  of 
fire-grate,  in  proportion  to  the  cubical  contents  of  the  fur- 
nace,— ^the  object  of  this  being,  to  prevent  the  surplus  passage 
of  air  through  the  furnace,  and  cause  the  sublimed  sulphur  to 
bum  only  at  the  upper  part  of  the  mass,  where  there  are 
two  or  more  holes  for  the  supply  of  air,  duly  provided  with 
stoppers,  to  regulate  the  combustion  above  with  regard  to 
that  below.     Thus,  at  starting,  the  principal  efiect  of  the 
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lower  heat  is  simply  to  decompose  the  bisulphmnet  of  iron,  and 
expel  one  half  of  its  sulphur ;  and  at  this  stage,  the  upper  open- 
ings of  the  furnace  are  all  requisite,  to  ensure  the  combustioii 
of  this  volatilized  sulphur ;  but,  so  soon  as  the  bisulphuret  of 
iron  has  been  converted  into  the  proto-sulphuret,  then  the 
upper  openings  are  no  longer  useful,  but  must  be  closed,  80  as 
to  compel  the  whole  of  the  air  to  pass  through  the  red-hot 
protosulphuret,  and  thus  form  sulphurous  acid  and  oride  of 
iron, — ^the  latter  of  which  is  ultimately  withdrawn  as  a  waste 
product.  An  iron  pan,  containing  nitrate  of  soda,  is  usaally 
placed  in  the  common  flue  of  a  number  of  these  Aimaces,  to 
supply  nitric  oxide  gas ;  and  the  whole  of  the  volatile  prodocts 
are  made  to  pass  through  a  considerable  length  of  tubing, 
subjected  to  the  refrigerating  effect  of  the  air,  so  as  to  cool 
the  gases  prior  to  their  introduction  into  the  chamber  of  con* 
densation. 

As  the  subsequent  processes  are  the  same  as  those  adopted 
with  regard  to  Sicilian  sulphur,  they  will  be  most  conveniently 
noticed  when  treating  of  the  employment  of  that  substance; 
and  therefore  we  now  proceed  to  consider  the  question  of  re- 
moving from  the  volatile  mixture  the  arsenical  matters  which 
it  holds  in  suspension ;  for,  during  the  passage  of  this  mix«^ 
ture  through  the  refrigerating  tube,  above  described,  the  arae- 
nious  acid  is  really  solidified;  whilst  the  sulphurous  acid, 
being  a  permanently  elastic  gas,  suffers  but  a  trifling  con- 
traction in  its  bulk.  We  requested  attention  to  the  case  of 
turbid  water  as  a  simile  from  whence  to  acauire  a  correct 
notion  of  the  kind  of  mixture  passing  into  tne  condensing 
chamber;  and  this  suggests  also  the  means  of  purification. 
With  turbid  water  filtration  might  indeed  be  resorted  to, 
which  is  inapplicable  to  our  difficulty;  but  there  is  another 
mode  in  which  water  is  purified  by  nature  on  the  large  scale, 
and  that  is,  by  deposition,  or  the  attraction  of  gravitation. 
For  this  purpose  absolute  rest  is  not  necessary ;  as  may  be  seen 
on  examining  the  water  running  into  and  out  of  a  lake  in 
spring  or  autumn.  It  enters  foul  and  muddy;  but,  at  its 
exit,  is  clear  and  pellucid  as  crystal.  This  is  precisely  the 
object  desired  with  respect  to  the  gaseous  products  given  off 
from  a  pjrrites  furnace,  and  may  be  accomplished  in  precisely 
the  same  way.  Let  a  gaseous  lake,  or  lars^  chamber  in  brick- 
work,  be  bterposed  bitween  the  K&igerating  tabe  and  the 
condensation-chamber,  through  which,  of  course,  the  contami- 
nated sulphurous  acid  would  flow,  but  so  slowly  as  to  deposit, 
like  the  water  in  the  lake,  the  mechanical  impurities  sus- 
pended in  it,  and  thus  pass  pure  andundefiled  into  the  leaden 
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ehamberj  poctflessing  now  all  the  properties  and  uses  of  that 
obtained  by  the  combustion  of  pure  sulphur.  The  size  of 
this  gaseous  lake>  or  arsenical  precipitator^  as  it  might  be 
termed,  would  require  adjustment  according  to  the  area  of 
the  entrance  tube  and  the  velocity  of  the  current,  but  need 
not,  perhaps,  be  more  than  one  half  of  the  cubical  contents  of 
the  leaden  chamber,  especially  if  the  gas  entered  below  and 
issued  from  the  top. 

We  are  now  arrived  at  the  point  where  the  modes  of  using 
pyrites  and  sulphur  unite :  consequently,  it  will  be  necessary 
to  examine  the  early  steps  in  the  employment  of  this  latter. 
These  are  quite  as  simple  as  the  management  of  a  common 
fire, — for  the  sulphur  is  merely  thrown  into  a  kind  of  oven, 
provided  with  a  door  capable  of  regulating  the  admission  of 
air;  and  near  to  this  door,  but  within  the  oven,  an  iron  pot, 
containing  nitrate  of  soda,  is  placed,  the  contents  of  which  are 
in  the  proportion  of  about  six  per  cent,  of  the  nitrate  to  a 
given  amount  of  sulphur.  The  sulphur  having  been  once 
hghted,  combustion  goes  on  continuously,  and  the  volatile 
products,  after  passing  through  the  refrigerating  tube,  ulti- 
mately enter  the  condensing  chamber;  here  they  are  met  by 
a  current  of  steam,  which  causes  the  compound  of  sulphur, 
nitrogen,  and  oxygen,  to  fall  to  the  bottom  of  the  chamber, 
and,  in  combining  with  the  water  there  placed,  decomposition 
ensues,  attended  with  the  formation  of  sulphuric  acid  and 
nitric  oxide  gas ;  the  former  of  which  remains  in  solution, 
whilst  the  latter  rises,  and,  uniting  to  a  fresh  portion  of  sul- 
phurous acid,  and  to  part  of  the  oxygen  in  the  chamber,  again 
falls,  and  is  decomposed  as  before,  until  either  no  more  sul- 
phurous acid  or  oxygen  gas  remains  in  the  chamber — the 
latter  of  which  circumstances  would  imply  bad  management, 
and  is  probably  the  cause  of  what  is  termed  '^  chamber  sick- 
ness.^^  This  condensation  process  lasts  many  hours,  and 
sometimes  even  days  are  spent  in  its  completion, — the  work- 
men judging  of  its  progress  by  the  colour  of  the  fumes  dis- 
played on  opening  a  small  door  or  aperture  near  the  bottom 
of  the  chamber :  by  which  they  also  form  an  opinion  as  to 
the  excess  or  deficiency  of  nitrous  vapour,  and  apply  the  ap- 
propriate remedy  in  the  combustion  furnace.  When  the 
water  on  the  floor  of  the  chamber  has  received  a  certain 
amount  of  sulphuric  acid,  it  ceases  to  act  favorably  upon  the 
gaseous  mixture,  and  is  therefore  withdrawn.     For  many 

Surposes  in  the  arts,  such  acid  is  quite  strong  enough ;  and 
ence,   under  the  name  '' chamber-acid,^'  it  is  extensively 
enqiloyed.     Bat,  to  complete  its  character  as  oil  of  vitriol. 
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this  chamber-acid  is  evaporated^  first  in  leaden  veaaela,  but 
ultimately  in  a  platinum  boiler^  set  over  the  naked  fire,  and 
provided  with  a  head^  or  eover^  and  a  syphon-tube,  all  in 
platinum :  by  the  syphon-tube,  the  operator  ia  enabled  to 
draw  off  the  concentrated  acid  when  sufficiently  evaporated. 
A  boiler  of  this  kind  is  kept  constantly  in  action  after  the 
fire  has  been  once  lighted; — the  only  cause  of  stoppage  being 
the  necessity  for  repairs,  which  are  vastly  more  frequent  than 
might  be  imagined,  considering  the  imperishable  nature  of 
the  metal  employed  in  the  construction  of  these  boilers.  Se- 
lenious  acid  is  thought  to  be  the  corroding  agents  and  perhaps 
correctly,  as  chlorine  is  quite  out  of  the  question. 

MURIATIC  ACID. 

In  treating  of  soda,  we  had  occasion  to  comment  upon  the 
formation  of  muriatic  acid ;  and  therefore  it  is  unnecessary  to 
enter  into  the  details  of  that  operation  again.  The  purest 
commercial  muriatic  acid  commonly  contains  sulphurous  acid 
in  considerable  quantity,  which  unfits  it  for  many  purposes, 
and  ought  therefore  to  be  guarded  against ;  but  more  than 
this,  when  made  from  sulphuric  acid  containing  arsenic,  it  is 
invariably  contaminated  with  that  poisonous  substance ;  and 
hence,  those  persons  who  are  in  the  habit  of  making  what  is 
called  digestive  bread,  by  an  admixture  of  bicarbonate  of  soda 
and  muriatic  acid  with  the  fiour  they  employ,  cannot  be  too 
careful  in  going  to  none  but  the  most  respectable  sources  for 
their  acid ;  as  an  enormous  amount  of  rough  muriatic  acid  is 
constantly  passing  through  the  market  positively  loaded  with 
arsenious  impurity.  For  the  same  reason,  as  chloride  of  lime 
is  manufactured  from  the  acid,  it  must  be  regarded  with  a 
cautious  eye ;  as,  during  the  action  of  such  muriatic  acid  upon 
peroxide  of  manganese,  a  highly  volatile  chloride  of  arsenic 
passes  off  with  the  chlorine  gas,  and  is  condensed  like  it  by 
the  lime.  Since,  however,  this,  in  the  end,  becomes  arsenite 
of  lime,  a  salt  almost  insoluble  in  water,  the  tendency  to  mis- 
chief is  greatly  diminished.  Nevertheless,  as  in  some  medico- 
legal works  it  is  recommended  to  sprinkle  cadaverous  exhu- 
mations with  chloride  of  lime,  the  ends  of  justice  may  easily 
be  perverted  or  prevented  if  due  care  be  not  employed  to  as- 
certEun  beforehand  that  the  chloride  of  lime  is  pure.  Very 
little  indeed  of  that  to  be  met  with  in  commerce  will  bear  a 
careful  analytical  investigation. 

NITRIC  ACID. 

From  muriatic  to  nitric  acid  the  transition  is  easy,  though 
nitric  acid  is  never  obtained  as  the  waste  product  of  any 
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chemical  operation.    Its  manufacture  is  invariably  the  primary 
object  of  the  process  by  which  it  is  procured.    The  ordinary 
method  consists  in  heating  together^  in  a  distillatory  appa- 
ratus^ a  mixture  of  nitrate  of  soda  or  potash  with  sidphuric 
acid.     In  this  way^  the  sulphuric  acid  unites  with  the  soda 
or  potash,  as  the  case  may  be,  forming  commercial  products 
called  salt  cake  and  sal-en  ixum  ;  whilst  the  nitric  acid  com- 
bines with  the  water  of  the  sulphuric  acid,  and,  passing  away 
under  the  influence  of  the  heat,  is  condensed  in  the  receiver 
of  the  apparatus.     A  decomposition  of  this  kind  is  sometimes 
denominated  a  simple  decomposition ;  but  in  reality  it  is  not 
so,  as  the  transfer  of  the  water  completes  the  cycle  of  elective 
affinity.     It  has  been  proposed,  and  even  carried  into  practice, 
to  decompose  nitrate  of  soda  by  the  action  of  boracic  acid,  so 
as  to  produce  biborate  of  soda,  or  borax,  and  thus  render  the 
nitric  acid  a  secondary  product.     The  success  of  this  process 
depends,  however,  upon  a  circumstance  of  a  somewhat  curious 
kind.     Strong  nitric  acid  is  much  more  volatile  than  weak 
acid ;  and  hence  it  is  more  easily  expelled  from  its  combina- 
tion with  soda  in  a  concentrated  than  in  a  dilute  form.    Now, 
boracic  acid  has  three  atoms  of  water  in  its  crystallized  con- 
dition ;  therefore,  if  we  take  two  atoms  of  this  acid,  we  have 
six  atoms  of  water  to  unite  with  the  one  atom  of  nitric  acid 
capable  of  being  disengaged  from  nitrate  of  soda ;  whereas 
this  quantity  of  nitric  acid  needs  at  most  but  two  atoms. 
The  secret,  therefore,  is  to  dry  the  boracic  acid  in  the  first 
instance,  so  as  to  get  rid  of  the  surplus  water ;  and  this  is 
easily  done  at  a  temperature  of  212''  Fahr.,  at  which  two- 
thirds  of  the  water  readily  leave  the  boracic  acid,  and  thus 
afford  a  mono-hydrated  compound,  two  atoms  of  which  con- 
tain precisely  the  amount  of  water  needed  for  one  atom  of 
nitric  acid,  and  also  of  the  boracic  acid  requisite  for  the  pro- 
duction of  the  biborate  of  soda.     There  are  some  peculiarities 
connected  with  the  application  of  the  necessary  temperature ; 
but  they  are  of  less  importance.     The  biborate  of  soda  is 
afterwards  dissolved  in  hot  water,  and  crystallized.     This 
process  has  been  patented  in  France,  within  the  last  few  years, 
by  a  M.  Mallet,  of  Paris.     One  of  the  most  extensive  uses  of 
nitric  acid,  and  for  which,  indeed,  it  is  chiefly  fabricated,  is 
the  manufacture  of  oxalic  acid.     We  are,  in  some  measure, 
therefore,  compelled  to  pass  on  to  this  article ;  though,  in  the 
arrangements  of  the  Crystal  Palace,  it  will  be  remembered, 
perhaps,  that  the  order  of  progression  would  now  bring  us 
to  a  consideration  of  tartaric  acid, — some  beautiful  specimens 
of  which  were  exhibited  by  Messrs.  Pontifex,  of  Millwall, 
Poplar,  and  also  by  others. 
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OXALIC  ACID. 


Oxalic  acid  mav  be  produced  by  tbe  aotioa  c^  nitrie  acid 
upon  most  vegetaUe  substanceaj  and  espeoiaUy  fipom  tha» 
which  contain  no  nitrogen,  such   as  well-washed  sawdust^ 
atarchi  gum,  and  sugar     The  latter  is  the  article  generally 
employ^,  and  possesses  many  advantages  orer  every  other 
matenal.     Treade,  which  is  a  modification  of  sogar,  also 
comes  within  the  same  range.    A  very  contemptiUe  apiiit  of 
exaggeration  prevails  in  respeot  to  the  amount  of  produce 
attainable  by  oxalic  acid  makers  from  a  given  weight  <rf  sugar* 
The  generality  of  the  statements  are  absurdly  &lae.     One 
owt.  of  good  treacle  wiU  yield  about  116  lbs.  <^  marketable 
oxalic  acid ;  and  the  same  weight  of  good  brown  sugar  may  be 
calculated  to  produce  about  140  lbs.  of  acid.     As  a  general 
rule,  5  cwts.  of  saltpetre,  or  an  equivalent  of  nitrate  of  soda, 
with  2^  ewts.  of  sulphuric  acid,  will  g^aerate  sufficient  nitric 
acid  to  decompose  one  cwt.  of  good  sugar,  ||nd  yield)  as 
above,  140  lbs.  of  fair  marketable  oxalic  acid,   free  trom 
superfluous  moisture.      Any  hope  of  improvement  seems 
directed  rather  to  an  ec<momy  of  nitric  acid  than  to  an  in- 
creased production  of  oxalic  acid  from  a  given  weight  of 
sugar.     The  process  is  carried  on  either  in  large  wooden 
vessels  or  in  small  earthenware  jars  dispersed  in  a  water- 
bath, — each  jar  having  a  capacity  of  about  a  gallon,  or  less. 
The  specific  gravity  of  the  nitric  acid  need  not  be  so  high 
when  operating  on  the  large  scale,  in  a  wooden  trough,  as 
when  employing  the  earthenware  jars.     From  1*200  to  1*270 
is  the  range;  and  the  temperature  in  neither  case  should 
much  exceed  w  fall  short  of  125^  Fahr.      The  favorable 
symptoms  are  a  regular  and  tolerably  active  evolution  of  gas, 
witisiout  the  appearance  of  red  fumes,  and  a  peculiar  odour, 
whidh  only  faintly  recalls  the  smell  of  nitric  oxide.     The 
gases  evolved  consist,  nevertheless,  of  nitric  oxide  and  car- 
bonic acid ;  but  the  influence  of  this  latter  gas  has  a  remark- 
able effect  in  arresting  the  affinity  of  the  nitric  oxide  for 
oxygen.     So  long  as  the  carbonic  acid  is  present,  the  mixture 
may  be  mingled  with  its  own  bulk  of  oxygen  gas,  without  any 
diaminution  of  volume,  for  several  minutes,  or  the  production 
of  red  fumes ;  but  the  moment  a  little  ammonia  vapour  is 
applied,  so  as  to  condense  the  carb^mic  acid,  the  whole  be- 
comes of  a  deep  orange  hue.     Herein  lies  a  difficulty  con- 
nected with  the  re-conversion  of  the  nitric  oxide  into  nitric 
acid  by  the  action  of  atmospheric  oxygen ;  and  for  the  same 
reason,  the  employment  of  these  gases  in  the  manufacture  of 
sulphuric  acid  has  not  answered  the  expectations  of  those 
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who  have  tried  the  experiment  practically.  Carbonic  acid 
would  appear  to  possess  not  simply  a  neutral  agency  in  ob- 
stmcting  oxidation^  but  a  negative  power  of  preventing  it. 
How  far  blowing  atmospheric  air  through  the  acidulous  sac- 
charine solution,  during  the  process  of  oxalic-acid  makings 
might  tend  to  economise  the  consumption  of  nitric  acid,  we 
cannot  pretend  to  say;  but  as  the  nitric  acid  really  forms  the 
ehief  item  of  expense,  it  is  by  such  expedients  that  a  saving 
may  possibly  be  effected.  When  strong  nitric  acid  is  boiled 
upon  sugar,  in  the  way  recommended  in  many  chemical 
works,  for  the  production  of  oxalic  acid,  a  great  loss  of.  all 
the  materials  ensues ;  and  most  of  the  oxalic  acid  being  peroxi- 
dixed,  passes  off  as  carbonic  acid,  leaving  scarcely  as  much 
acid  behind  as  is  equivalent  to  half  the  weight  of  the  sugar 
employed.  This  accounts  for  the  discrepancies  which  have 
been  published  in  this  branch  of  manufacture. 

Almost  the  only  commercial  article  made  from  oxalic  acid 
is  the  binoxalate  of  potash  or  salt  of  sorrel.  This  substance 
results  from  the  decomposition  of  carbonate  of  potash  by  an 
excess  of  oxalic  acid.  The  carbonate  of  potash  is  first  dis- 
solved in  hot  water,  and  the  oxalic  acid  added  until  the  effer- 
vescence ceases ;  after  which  a  similar  quantity  of  oxalic  add 
to  that  previously  employed  is  thrown  in,  and  the  solution  is 
boiled  for  a  few  minutes;  and  then  it  is  set  aside  to  ciystal- 
Hse.  The  crystals,  after  being  drained  and  dried,  are  fit  for 
the  market. 

TARTARIC    ACID. 

In  consequence  of  the  great  variation  in  the  constituents  of 
argol  or  rough  tartar,  the  manufacture  of  tartaric  acid  is  not 
nearly  so  simple  as  a  first  glance  at  its  several  processes  might 
lead  an  inexperienced  individual  to  suppose.  The  theory  of 
preparing  tartaric  acid  seems  indeed  a  remarkably  easy  affiiir ; 
and,  provided  the  materials  operated  upon  were  pure  or  of 
uniform  quality,  no  kind  of  manufacture  could  put  on  less  the 
appearance  of  risk  or  speculation.  But  too  many  know,  to 
their  cost,  with  what  ready  facility  the  whole  profit,  and  some* 
thing  more,  of  a  large  operation,  will  occasionally  ooze  off 
through  a  variety  of  unknown  channels,  and  present  a  sadly 
defective  and  truncated  return  of  saleable  produce.  In  fact, 
money  is  not  unfrequently  lost,  in  this  manufacture,  by  very 
old  and  experienced  makers.  The  differences  in  argol  arise 
from  the  greater  or  smaller  amount  of  tartrate  of  lime  com- 
bined with  the  bitartrate  of  potash ;  these  differences  will,  in 
a  commercial  way,  amount  to  from  5  to  26  or  even  80  per 
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eent. ;  and  herein  resides  a  dtffionltyy  requiring  more  aoolytieal 
skill  and  chemical  knowledge  than  is  commonlv  found  amongst 
practical  manufactarers.  We  will  suppose  that  an  argcd  baa 
been  purchased^  containing,  by  analysis,  70  per  cent,  of  hi- 
tartrate  of  potash,  but  also,  though  unknown  to  the  pmchaaer, 
containing  20  per  cent,  of  tartrate  of  lime.  Aoeording  to  the 
process  followed,  this  argol  wonld  be  dosed  with  a  definite 
proportion  of  chalk  or  carbonate  of  lime,  so  as  to  produce 
tartrate  of  lime  with  the  extra  tartaric  acid  of  the  supertartcate 
of  potash.  This  tartrate  of  Ume,  being  insoluble,  would  &U 
and  mingle  with  the  20  per  cent,  already  existing;  bat  as,  in 
practice,  the  quantity  of  sulphuric  acid  employed  for  subsequent 
decomposition  of  this  tartrate  of  lime,  is  proportioned  to  the 
amount  of  chalk  originally  employed,  it  fdlows  that  the  tar* 
trate  of  lime  naturally  present  in  the  argol,  is  left  undeoom- 
posed,  and  comes  to  be  regarded  as  sulphate  of  lime,  to  the 
great  loss  of  the  manujEactnrer,  who  probably  finds  his  moie 
intelligent  neighbour  able  to  buy  as  he  buys,  and  yet  capable 
of  underselling  him  in  the  open  market.  To  illustrate  the 
full  bearing  of  this  and  other  interesting  points  in  the  fidiri- 
cation  of  tartaric  acid,  it  will  be  better  to  enter  into  a  con- 
densed description  of  the  whole  process,  taken  on  the  assomp* 
tion  that  pure  bitartrate  of  potash  is  the  raw  material  to  be 
used  in  the  manufacture.  Haying  weighed  out  a  given  pro- 
portion of  this  substano^  it  is  to  be  thrown  into  a  leaiden 
boiler,  provided  with  a  stirring  apparatus ;  and  the  whole  has 
sometimes  a  closely-fitting  cover,  provided  with  a  pipe  for 
carrying  off  and  utilizing  the  carbonic  acid  gas,  generated,  as 
we  shall  see,  during  the  first  operation.  The  bitartrate  of 
potash  having  been  introduced  into  this  vessel,  water  is  then 
added,  and  a  quantity  of  dried  chalk,  in  the  ratio  of  about 
one  part  of  dry  chalk  to  four  of  bitartrate  of  potash,  put  in  by 
degrees.  After  boiling  and  stirring  for  some  time,  the  effer- 
vescence due  to  the  carbonic  acid,  arising  from  the  decompo- 
sition of  the  chalk,  ceases ;  and  then  the  tartrate  of  lime  is  to  be 
allowed  to  subside,  that  the  clear  solution  of  tartrate  of  potash 
may  be  tested  with  litmus,  to  demonstrate  the  non-existence  of 
bitartrate  of  potash  in  the  fluid.  This  being  satisfEustory,  a 
quantity  of  finely-powdered  sulphate  of  lime  is  now  thrown  in, 
equal  to  one  and  three-quarter  times  the  weight  of  the  dried 
chdlk  first  employed,  or  rather  better  than  |ths  of  the  bitartrate 
of  potash.  This  mixture  must  be  boiled  for  a  considerable 
time,  and  assiduously  stirred,  until  a  little  of  the  clear  liquor, 
when  hot,  affords  no  precipitate  on  the  addition  <tf  a  strong 
solution  of  nitrate  of  lime.  The  decomposition  b  now  complete. 
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and  the  whole  of  isbe  tartaric  acid  will  be  found  united  to 
the  lime  as  an  inaolnble  powder  (tartrate  of  lime) ;  whilst  the 
potash,  in  the  state  of  sulphate,  exists  in  solution,  and  may 
be  procured  by  evaporating  the  clear  liqaor.  After  the 
inaolable  tartrate  of  hme  has  been  two  or  three  times  washed 
with  warm  water,  it  is  to  be  decomposed  by  a  slight  excess  of 
diluted  sulphuric  acid,  made  by  mixing  together  oil  of  vitriol, 
equal  to  2^  times  the  weight  of  the  chalk  used,  with  10 
times  its  bulk  of  water.  In  this  way  sulphate  of  lime  is 
formed,  which  is  set  aside  for  a  subsequent  operation,  leaving 
the  tartaric  acid,  with  a  trifling  excess  of  sulphuric  acid,  in 
the  dear  solution.  This  solution,  when  crude  tartar  has  been 
employed,  has  generally  a  brown  or  reddish-yellow  color,  and 
acquires  to  be  digested  for  some  hours  upon  animal  char- 
coal, to  purify  and  bleach  it.  When  this  is  effected,  it  is 
carefully  evaporated  on  a  water-bath,  or  by  steam-heat,  and, 
after  proper  conoentration,  ran  oat  into  large  cylindricai 
leaden  coolers  to  crystallise.  A  second  solution,  digestion  on 
animal  charcoal,  and  recrystallization,  are  generally  needed  to 
render  the  add  white  enough  for  the  market.  From  the 
above  it  will  be  seen  that,  unless  the  manufacturer  is  not 
only  aware  of  the  surplus  tartrate  of  lime  present  in  the 
rough  tartar  he  buys,  but  has  also  a  tolerably  ocwrect  idea  of 
its  quantity,  he  runs  a  risk,  almost  amounting  to  a  certainty, 
of  leaving  undecomposed  tartrate  of  lime  in  his  sulphate  of 
lime ;  and  as  this  latter  is  in  great  part  a  waste  product,  the 
two  pass  away  from  the  works,  under  one  name,  as  mere  re- 
fuse. But  there  is  also  an  important  consideration  connected 
with  the  evaporation  of  solutions  of  tartaric  acid.  This  is 
generally,  and,  indeed,  we  might  say  invariably,  done  in  con- 
tact vrith  atmospheric  air, — ^the  solution  meanwhile  containing 
a  perceptible  excess  of  sulphuric  add ;  but,  under  such  treat- 
ment, tartaric  add  undergoes  decomposition  almost  as  readily 
as' sugar;  and  therefore,  like  sugar,  it  ought  to  be  operated 
upon  m  vacuo,  or,  at  least,  in  a  vessel  similar  to  a  vacuum- 
pan,  but  hned  with  lead,  to  prevent  cupreous  contamination. 
In  this  way,  and  by  knowing  the  exact  composition  of  the 
rough  tartar  used  in  every  instance,  the  greatest  certainty 
might  ultimately  be  secured  in  this  delicate  manufacture, 
instead  of  the  conflicting  and  paradoxical  results  which  now 
annoy,  and  too  frequently  dishearten,  the  practical  operator. 

CITaiC    ACID. 

The  manufacture  of  citric  acid  so  closely  resembles  that  of 
tartaric  acid,  that  the  makers  of  one  commonly  fabricate  the 
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other.  The  raw  material  in  this  case  is  pretty  generally  a 
black  fluids  like  thin  treacle,  which  comes  from  Sicily,  and  is 
ot)tained  by  inspissating  the  expressed  jaiee  of  IJie  lemon, — 
the  rind  having  previonsly  been  removed  from  the  lemon  for 
the  sake  of  its  essential  oil.  This  black  juice  is  impure  eitric 
acid,  and  requires  to  be  treated  with  chalk,  as  practised  widi 
respect  to  the  first  operation  on  tartar ;  by  which  means,  an 
insoluble  citrate  of  lime  is  formed ;  and  this,  after  being  wdl 
washed  with  cold  water,  is  decomposed  by  sulphuric  aeid; 
and  the  solution,  after  undergoing  the  action  of  animal  char- 
coal and  proper  evaporation,  yields  brownish  crystals  on  cool- 
ing. These  are  re-dissolved,  decolored,  and  erystallised  three 
or  four  times,  ere  they  can  be  sent  into  the  market :  for  citiic 
acid  is  more  tenacious  of  coloring  matter  than  most  of  the 
other  vegetable  adds.  At  Nice,  and  in  the  South  of  FrancOi 
a  portion  of  chloride  of  lime  is  digested  upon  the  citrate  of 
lime,  to  bleach  it  prior  to  decomposition  by  sulphuric  acid. 
For  this  purpose,  the  washed  citrate  is  exposed,  in  shallow 
vessels,  to  the  action  of  the  sun's  rays,  covered  by  a  weak 
solution  of  chloride  of  lime.  In  a  few  hours  decoloration  en- 
sues ;  and  it  is,  moreover,  stated,  that  the  mucilage  whieh 
hangs  about  the  citrate  of  lime,  and  impedes  the  subsequent 
crystallization  of  the  acid,  is,  in  this  way,  destroyed,  and 
the  number  of  re^cryBtallizations  requisite  to  give  a  saleable 
aspect  to  the  citric  acid  thereby  diminished.  The  use  of  chlo- 
ride of  lime  for  this  purpose  seems  unknown,  or,  at  least,  is 
not  practised  in  England.  Of  the  samples  of  citric  acid 
shewn  in  the  Great  Exhibition,  those  from  Howards  and  Kent, 
of  Stratford,  Pontifex  and  Wood,  of  Millwall,  and  J.  Hus- 
kiason,  of  Oray's-inn-road,  were  extremely  beautiful;  and,  in 
respect  to  size  and  crystalline  form,  surpassed  anything  exiu^ 
bited  in  the  French,  Prussian,  or  Italian  departments. 

PHOSPHOmC  ACID. 

In  the  British  portion  of  the  building  there  was  one  add 
missing,  which  existed  in  great  abundance  and  perfection 
amongst  the  Crerman  chemical  preparations.  We  allude  to 
the  glacial  phosphoric  acid,  of  which  that  displayed  by  the 
Boycd  Prussian  chemical  mantifiictory  at  Schoenebeck  can 
scarcely  be  too  highly  spoken  of.  From  some  unknown  cause 
this  acid  has  not  attracted  the  attention  which  it  deserves  in 
the  arts  and  manufactures  of  this  country.  For  many  of  the 
wants  of  the  dyer,  the  calico  printer,  the  enameller,  and  even 
in  the  purification  of  some  oils  and  fats,  the  glacial  pho8ph<nrie 
acid  has  much  to  recommend  it  over  any  of  the  common 
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at  pxeaent  in  use*  Nor  need  its  price  prove  an  insuperable 
obstacle  to  its  introduction  as  a  practical  agent.  Finely- 
ground  bone-ash,  digested  with  a  due  proportion  of  oxalic 
acid  and  water,  readiiy  yields  a  solution  of  phosphoric  acid, 
wbich  requires  only  to  be  evaporated  in  a  proper  vessel  to 
fumisb  at  once  this  useful  article.  Unlike  sulphuric  and  other 
strong  acids,  it  is  not  decomposed  by  organic  matter;  and 
might  hence  be  ^employed  with  great  advantage  in  the  preci- 
pitation of  carmme  and  other  delicate  vegetable  colors,  as  well 
as  for  more  general  purposes.  Some  experiments  have  also 
shewn  that,  combined  with  alumina  and  a  little  boracic  acid, 
it  is  capable  of  producing  a  glaze  for  earthenware  of  extreme 
beauty  and  durability,  in  addition  to  its  perfectly  innocuous 
ebaraeter  and  power  of  improving  the  colors  imparted  by  most 
metallic  oxides  when  applied  to  earthenware. 

Our  remarks  on  the  manufacture  of  acetic  acid,  which  forms 
more  properly  a  sequel  to  the  operations  of  brewing  and  dis- 
tilling, we  must  reserve  for  the  present,  as  this  subject  will  be 
best  treated  in  the  regular  order  of  its  associations ; — an  op- 
pcnrtunity  of  considering  which,  will  be  provided  in  a  supple- 
mentary series  of  papers. 


AGRICULTURAL   IMPLEMENTS. 

SOWING   SEED. 

Ths  operation  of  depositing  seed  in  the  earth  is  effected  by 
"  broad-cast  sowing,^^  by  ''  drilling/^  or  by  "  dibbling.'' 

Broad-cast  sowing  (the  most  ancient  mode)  is  performed 
by  strewing  the  seed  by  hand  over  the  ground,  which  has  been 
previously  ploughed  and  harrowed ;  and  a  set  of  light  harrows 
is  then  drawn  over  the  field  to  rake  in  the  seed.  There  are 
some  machines  for  sowing  broad-cast ;  but  these  are  specially 
designed  for  sowing  grass  seeds,  and  are  rarely  employed  for 
depositing  grain. 

Drilling  is  strictly  a  mechanical  operation,  performed  by 
machines  which  deposit  the  grain  or  seed  in  small  parallel 
driUs  or  furrows,  formed  by  coulters  or  shares,  carried  by  the 
machines;  and  the  grain  or  seed,  so  deposited,  is  covered  with 
earth,  either  by  apparatus  attached  to  the  drilling  machine, 
or  by  the  subsequent  use  of  harrows,  as  before  stated.  Dril- 
ling machines  in  general  deliver  the  grain,  or  grain  and 
manure,  in  continuous  streams;  but  there  are  some  which 
deposit  it  in  detached  quantities  at  equal  distances  apart,  in 
like  manner  to  dibbling ;  and  machines  have  likewise  been 
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dtyiaedt  whidr  will  not  only  form  drilb  or  ftDROWSy  but  alao 
make  dibUe-hdiea  theEein^  at  aaitable  distanoea^  and  deposit 
the  graiB  and  manure  in  such  holea. 

Dibbling  oonaiata  in  making  snail  boles  in  the  ground^  nt 
abort  distances  apart^  for  die  reoeptioa  of  grain  or  aeeds :  «MckL 
holea  have  been  moat  oommon^  prodnceid  by  a  man  or  bey 
forcing  a  stick  or  pointed  tool  mto  the  earth ;  and  the  intro^ 
dnotion  of  wheat,  beans,  or  other  seed,  has  been  an  after  pro- 
cess ;  but  of  late  years  some  improved  took  have  been  invented^ 
which  make  the  hole  and  deposit  the  seed  at  one  opermtioa. 
Tools  of  this  nature  have  also  been  combined  to  form  maduiiea, 
to  be  worked  by  manoal  labor  or  drawn  by  horses,  fmrthe  pur- 
pose of  making  snd  filling  several  rows  of  holes  simultaneously. 

In  treating  of  the  implements  of  this  dass  which  the  GiMt 
Exhibition  contained,  we  shall  first  notice  the  driUing  joMf- 
chines,  then  the  dibbling  implements,  and  lastly,  die  madiineB 
for  sowing  seed  broad-oast. 

DRILLING   MACHINSS. 

The  driUittg  maehine  in  general  presents  to  the  eye  at  the 
nninitiated  the  appearance  of  a  very  complex  piece  of  mech- 
anism ;  but  this  is  chiefly  owing  to  the  requisite  multiplication 
of  Uke  parts,  in  order  to  form,  simultaneously,  several  parallel 
channels  or  furrows  in  the  earth  and  deposit  seed  or  seed  and 
manure  therein ;  for  a  few  words  will  serve  to  explain  the 
principle  of  construction  of  the  drill.  The  drill  must  neces- 
saiily  possess  means  of  producing  the  channels  or  furrows  for 
the  reception  of  the  seed,  and  of  introducing  the  seed  into  the 
same.  Each  channel  is  formed  by  means  of  a  small  share  or 
coulter  (somewhat  like  a  V  in  plan),  affixed  to  a  lever,  whidi 
is  hinged  at  one  end  to  a  horizontd  rod,  extending  across  die 
front  of  the  machine ;  and  at  the  hind  end  the  lever  is  weighted, 
•and  is  suspended  from  the  back  of  the  machine  by  a  chain, 
which  thus  regulates  the  depth  that  the  share  or  coulter  enters 
the  soil.  The  seed  is  contained  in  a  hopper  at  the  upper 
part  of  the  machine ;  and  in  this  hopper  a  horizontal  shaft  ex- 
tends from  one  end  to  the  other,  carrying  several  wheels,  with 
small  spoons  or  cups  projecting  laterally  from  them.  The 
cups  of  each  wheel,  as  the  shaft  rotates,  severally  take  up  a 
portion  of  seed  and  deliver  into  a  funnel-shaped  pipe,  whence 
it  descends  through  other  tin  pipes,  funnels,  or  conductors, 
hanging  loosely,  one  under  the  other,  and  passes  through  an 
opening  in  the  back  of  the  coulter  into  the  channel  or  fur- 
row. When  manure  is  to  be  deposited,  as  well  as  seed,  the 
machine  is  furnished  with  another  receptacle  or  hopper,  from 
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irinch  the  mnrare  descends,  throagh  suitable  condactnrs,  to 
aa  opening  in  the  back  of  another  oonlter  (affixed  to  each 
lever  in  advance  of  the  coulter  first  mentioned),  and  then  falls 
into  the  fiirrow.  In  the  manure  hopper,  there  is  a  shaft, 
provided  with  arms  or  stirrers,  which  pcoject  the  manure 
into  the  mouths  of  the  pipes  that  convey  it  to  the  ground ; 
and  this  shaft,  as  well  as  that  in  the  seed  hopper,  is  caused 
to  rotate  by  gearing  connected  with  one  of  the  travelling 
wheels  of  the  madune.  In  one-row  drills  the  lever  is  dis- 
pensed with,  and  the  frame  of  the  implement  forms  the  direct 
support  for  the  oonlter  or  coulters. 

In  the  award  to  Messrs  Garrett  and  Son  of  a  Council 
medal,  three  implements  for  sowing  seed  are  included :  vis., 
a  general-purpose  drill,  a  four-row  turnip  drill  on  the  flat, 
and  an  improved  hand-barrow  drill  for  grass  seeds.  The 
general-purpose  drill  can  be  used  for  depositing  com  and 
all  kinds  of  seeds  in  the  earth,  either  with  or  without  manure, 
in  any  desired  quantities,  and  in  rows  at  any  required  dis- 
tance apart.  The  corn  and  seeds  may  be  delivered  down  the 
same  conductor  with  the  manure,  and  discharged  at  the  back 
of  the  same  coulter;  or,  preferably,  they  may  be  delivered, 
through  separate  conductors,  to  two  coulters,  one  behind  the 
other.  In  the  latter  case,  the  first,  or  manure  coulter,  works 
about  ten  or  twelve  inches  in  advance  of  the  seed  coulter,  and 
penetrates  two  or  three  inches  deeper  into  the  soil ;  so  that 
the  manure  is  buried  deeper  than  the  seed,  and,  by  means  of 
a  small  fork  or  rake,  between  the  two  coulters,  it  is  covered 
with  earth  before  the  second  coulter  deposits  the  seed  updU 
it.  The  levers  that  carry  the  coulters  are  capable  of  lateral 
adjustment  to  regulate  the  distance  between  the  ftirrows.  The 
two  coulters  have  been  commonly  affixed  to  the  same  lever, 
which  rendered  them  incapable  of  an  independent  action ;  but 
this  inconvenience  is  remedied  by  affixing  the  seed  coulter  to  a 
amall  lever,  which  is  jointed,  at  the  fore  end,  to  the  lever  that 
carries  the  manure  coulter,  and  is  capable  of  rising  and  fall- 
ing independently  of  the  other :  by  this  means,  when  the 
levers  are  suitably  weighted,  the  seed  and  manure  wiU  be 
deposited  at  any  desired  depth,  one  below  the  other,  although 
the  land  may  be  of  a  very  uneven  character.  The  seed  box 
is  made  separate  from  the  manure  box,  to  allow  of  the  manure 
apparatus  being  removed  when  not  required  to  be  used  in 
conjunction  with  the  seed-depositiDg  apparatus.  The  manure- 
box  is  furnished  with  an  extra  stirrer  or  agitator,  for  stirring 
the  upper  part  of  its  contents,  and  preventing  the  manure 
from  adhering  in  masses;  and  the  box  is  divided  into  two 
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compartments,  having  each  a  separate  slide,  which  is  v^^« 
latea,  so  as  to  lessen  or  increase  the  amount  of  manure  de^ 
livered  from  either  compartment,  without  stopping  the  driiL 
This  is  particularly  useful  on  hilly  lands,  where  some  portions 
are  richer  than  others,  from  the  best  soil  having  been  washed 
into  the  valleys. 

In  order  that  the  coulters  may  be  guided  so  as  to  deposit 
the  grain  in  rows  parallel  to  those  previously  made,  the  diill 
is  fitted  with  a  "  swing  steerage :''  that  is  to  sav,  the  bar  to 
which  the  coulter  levers  are  jointed  is  suspenaed  from  the 
frame  of  the  machine  by  descending  rods,  which  admit  of  the 
bar  being  moved  endwise  across  the  drill,  in  either  direction ; 
and  it  is  moved,  as  required,  by  the  attendant  at  the  back  of 
the  machine  turning  a  handle,  fixed  on  the  hind  end  of  a  rod, 
which  is  cranked  at  the  fore  end,  and  connected  to  the  coulter* 
lever  bar.  The  swing  steerage  answers  when  the  drill  covers 
each  stetch  of  laud  in  two  journeys;  but  for  broad  work,  a 
'^  fore*carriage  steerage*'  is  adopted,  which  renders  an  addi- 
tional attendant  necessary.  The  fore-carriage  consists  of  a 
transverse  frame,  connected  to  the  front  part  of  the  drill 
framing  by  an  upright  bolt  or  pin,  around  which  it  is  capable 
of  turning  freely ;  diis  frame,  to  which  the  horse  is  yoked^  is 
supported  by  a  wheel  at  each  end,  of  different  diameters—* 
the  near  side  one  being  the  smaller;  and  to  the  top  of  the 
frame  is  attached  a  horizontal  lever-handle,  by  which  the 
attendant,  who  walks  on  the  near  side  of  the  machine,  is  en- 
abled to  turn  the  fore-carriage  in  either  direction,  so  as  to 
guide  the  drilling  machine  correctly,  and  cause  the  seed  to  be 
deposited  in  rows  parallel  to  the  preceding  rows.  With  the 
swmg  steerage,  the  coulters  are  moved  laterally,  in  curved 
lines,  and,  consequently,  they  do  not  penetrate  the  earth  to  a 
uniform  depth.  This  inconvenience  Messrs.  Garrett  have 
lately  remeoied  by  their  patent ''  parallel  steerage,'*  which  ia 
applicable  both  to  drills  and  horse  hoes.  In  this  arrange- 
ment, the  bar  to  which  the  coulter  levers  are  connected,  in- 
stead of  being  suspended  by  jointed  rods  from  the  stationary 
framing,  is  attached  to  a  parallel  frame,  capable  of  sliding  to 
and  fro,  horisontally,  between  antifriction  rollers.  This 
frame  is  connected,  by  a  short  rod,  with  a  crank-arm  on  the 
end  of  a  long  horizontal  rod,  extending  to  the  back  of  the 
machine,  and  carrying  a  pair  of  handles,  by  means  of  which 
the  attendant  can  traverse  the  parallel  firame  to  the  right  or 
left,  and,  consequently,  move  the  coulters  in  either  direction 
horizontally. 

Most  of  the  preceding  remarks  apply  to  the  turnip  drill. 
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whicb  is  intended  to  deposit  two,  tlree,  or  four  rows  of  turnip 
or  other  seed,  together  with  compost  or  artificial  manures* 
It  is  provided  with  a  separate  seed-box  for  each  row ;  and  the 
several  boxes  are  fitted  to  a  horizontal  bar^  whereon  they  may 
be  shifted  to  suit  various  intervals  between  the  rows.  Each 
box  is  divided  into  two  compartments,  one  larger  than  the 
other ;  so  that,  when  drilling  beet  and  turnip  seeds  together, 
safficient  of  each  to  last  an  equal  time  may  be  put  into  the 
boxes  at  once. 

Mie  hand-barrow  drill  for  grass  seeds  will  be  noticed  when 
treating  of  machines  for  sowing  seeds  broad-cast. 

The  award  of  a  Council  medal  to  Messrs.  Hornsby  &  Son, 
includes,  among  other  agricultural  implements,  a  com  and 
eced  drill,  a  two-row  turnip  drill  on  the  ridge,  and  a  drop  drill. 
In  the  com  and  seed  drill  several  novelties  were  observable. 
The  seed,  instead  of  descending  through  a  series  of  tin  funnels 
or  pipes,  suspended  one  below  the  other,  as  usual,  is  con- 
ducted to  the  ground  by  a  continuous  tube  of  vulcanized 
India-mbber :  by  which  means  it  is  protected  from  the  effects 
of  wind  or  rain,  and  is  more  regularly  delivered  than  by  the 
ordinary  plan.  To  ensure  a  uniform  delivery  of  seed  from 
the  box,  all  the  slides,  which  regulate  the  supply  from  the 
pigeon-holes,  are  caused  to  move  simultaneously,  by  being 
attached  to  a  light  bar,  which  is  raised  and  lowered  by  racks 
and  pinions ;  and  thereby  the  feed  can  be  increased  or  di- 
minished at  pleasure,  without  stopping  the  machine.  This 
drill  is  fitted  with  ten  coulters,  arranged  in  two  rows,  so  that 
the  alternate  ones  work  a  short  distance  before  the  others,  as 
is  usual  in  machines  with  a  like  number  of  coulters.  In  the 
ordinary  drills,  however,  the  coulter  levers  are  all  jointed  to 
the  same  transverse  bar;  and  therefore,  as  the  levers  are  all 
of  the  same  length,  the  weights  at  their  hind  ends  do  not 
exert  an  equal  pressure  upon  the  front  and  back  coulters. 
According  to  Messrs.  Homsby's  arrangement,  there  are  two 
transverse  bars,  one  for  the  levers  that  carry  the  front  row  of 
coulters,  and  the  other  for  the  levers  of  the  back  row ;  and, 
as  all  the  coulters  are  set  at  the  same  distance  from  their  axis 
of  motion,  the  weights  on  each  coulter  lever  will  act  uniformly, 
and  cause  the  coulters  to  penetrate  the  soil  to  a  uniform  depth. 
The  drill  is  fitted  with  an  improved  fore-carriage  steerage, 
which  enables  the  attendant  to  regulate  the  course  of  the  ma- 
chine more  effectually  than  when  the  fore-carriage  is  turned 
by  means  of  a  lever-handle  on  the  top.  In  this  case,  a  small 
rack-bar  is  fastened  to  the  upper  part  of  such  carriage,  on  the 
near  side,  and  projects  backward  to  gear  into  a  pinion  on  the 
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fore  part  of  the  drill  frame;  the  pinion  is  furnished  with  a 
handle,  by  turning  which,  the  attendant  can  move  the  near 
side  of  the  fore-carriage  backward  or  forward;  and  the  in- 
creased leverage,  thus  obtained,  enables  him  to  prevent  the 
fore*carriage  swerving  when  the  wheels  pass  over  a  lai^  clod 
or  stone.  Messrs.  Homsby  have  also  devised  an  improved 
swing  steerage,  worked  by  a  handle  on  the  end  of  a  rod  or 
shaft,  extending  to  the  front  of  the  drill  frame,  and  carrying 
a  pinion  or  toothed  sector,  which  gears  into  a  rack  on  the  bar 
to  which  the  coulter  levers  are  jointed.  To  render  com  and 
seed  drills  suitable  for  working  on  the  side  of  a  hill,  the  seed- 
box  is  mounted  at  the  centre  on  a  horizontal  axis ;  and,  by 
means  of  a  screw  at  one  end,  the  box  is  caused  to  turn  on  its 
axis  in  either  direction,  while  the  drill  is  moving  onwards:  the 
box  can  thereby  be  kept  perfectly  horizontal  when  the  drill  is 
travelling  on  tne  side  of  a  hill  which  inclines  in  the  ratio  of 
one  foot  in  six ;  and,  consequently,  the  delivery  of  the  grain  or 
seed  will  be  as  regular  as  if  the  machine  was  working  on  level 
ground. 

In  Messrs.  Homsby^s  drop  drills,  each  coulter  is  furnished 
with  a  small  revolving  hollow  wheel  or  drum,  for  depositing 
the  seed  and  manure.  From  the  inner  surface  of  the  wheel 
six  angular  pieces  project  towards  the  centre,  so  as  to  form  a 
like  number  of  recesses  for  the  reception  of  the  seed  and  ma- 
nure, which  enter  through  an  opening  at  the  centre  of  the 
case.  Those  portions  of  the  periphery  of  the  wheel  which  con- 
stitute the  bottoms  of  the  several  recesses  are  hinged  on  one 
side,  so  as  to  be  capable  of  opening  outwards ;  but  they  are 
kept  closed,  until  they  have  passed  their  lowest  position,  by 
a  spring  on  the  back  of  each  bearing  against  a  semicircular 
guide ;  and,  as  each  spring  leaves  the  extremity  of  the  guide, 
its  door  opens,  and  permits  the  seed  and  manure  to  fall  into 
the  channel  or  furrow  produced  by  the  coulter.  When  it  is 
desired  to  deposit  the  manure  first,  and  to  cover  it  with  a 
small  quantity  of  earth,  before  the  seed  is  delivered,  the  seed- 
coulter  is  attached  to  a  small  lever,  which  is  jointed  to  the 
large  lever  that  carries  the  manure-coulter,  in  like  manner  to 
the  levers  of  Garrett's  "  general-purpose  drill  f*  and  the  earth 
is  drawn  over  the  manure  by  means  of  a  curved  bar  or  rake. 

A  ribbing  corn  drill  is  included  in  the  award  of  a  Council 
medal  to  Mr.  Busby,  of  Nevvton-le- Willows.  This  is  a  sim- 
ple and  cheap  implement,  invented  by  the  Rev.  W.  Wharton, 
of  Barningham,  Yorkshire,  for  the  use  of  small  farmers.  It 
is  specially  adapted  for  strong  land,  where  it  is  often  a  diffi- 
cult matter  to  make  the  coulters  of  an  ordinary  drill   pene- 
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trate  the  soil  to  a  sufficient  depth ;  and  even>  when  this  is 
accomplished  by  the  use  of  a  press-bar^  the  draught  of  the 
implement  is  so  much  increased  as  to  render  an  extra  horse 
necessary.  The  ribbing  plough  is  frequently  employed  in 
these  cases^  in  order  to  ensure  a  good  plant  of  wheat ;  but 
the  operatioQ  is  a  slow  one^  and  the  seed  must  necessarily  be 
sown  by  hand.  These  disadvantages  are  remedied  by  the 
drill  under  notice^  which  combines  the  mode  of  opening  the 
seed  furrows^  peculiar  to  ribbing  ploughs,  with  the  plan  of 
delivering  seed  adopted  in  corn  drills.  The  machine  consists 
of  a  stout  wooden  frame,  running  on  a  pair  of  hind  wheels 
and  a  large  swivel  fore  wheel.  The  front  bar  of  the  frame 
carries  a  horizontal  shaft,  whereon  are  the  sockets  of  six  curved 
bars,  which  carry  a  corresponding  number  of  ribbing  ploughs ; 
these  bars  are  connected  by  chains  with  another  horizontal 
shaft  above  the  front  bar,  haVing  a  long  lever  projecting 
therefrom  to  the  back  of  the  machine ;  and,  by  means  of  this 
lever,  the  shaft  can  be  turned  when  it  is  desired  to  raise  the 
ribbing  ploughs.  A  seed-box  is  mounted  on  the  frame,  and 
furnished  with  suitable  cup-wheels,  &c.,  for  delivering  the 
seed,  which  descends  through  inclined  pipes  into  the  furrows 
opened  by  the  ribbing  ploughs.  The  inclination  of  the  seed- 
box,  when  going  up  or  down  hill,  is  adjusted  by  similar  means 
to  those  ordinarily  employed  in  corn  drills :  t.  e.,  by  turning 
a  screw-rod,  connected  by  a  swivel-joint  to  the  back  bar  of 
the  frame,  and  working  in  a  swivel-nut  on  the  under  side  of 
the  seed-box.  When  it  is  required  to  change  the  toothed 
wheel  on  the  axle  of  the  seed-wheels  for  one  of  a  different 
size  (so  as  to  increase  or  diminish  the  speed),  the  axle  can  be 
raised  or  lowered  by  turning  a  screw-bolt,  which  passes 
through  a  fixed  nut,  and  carries  a  metal  loop  that  forms  the 
bearing  of  the  axle;  and  this  end  of  the  axle  can  also  be 
raised  by  a  lever,  in  order  to  throw  the  wheel  out  of  gear 
when  turning  at  the  end  of  a  stetch.  This  plan  of  altering 
the  height  of  the  axle  of  the  seed-wheels,  in  order  to  change 
the  size  of  the  speed-wheel,  appears  to  be  preferable  to  that 
of  raising  or  lowering  the  seed-box,  as  commonly  practised. 
The  steerage  is  effected  by  means  of  a  long  iron  bar,  affixed 
to  the  stem  that  carries  the  axis  of  the  swivel  fore  wheel,  and 
extending  to  the  back  of  the  machine,  where  a  lever-handle  is 
jointed  to  it  at  right  angles. 

Messrs.  Ransome  and  May  obtained  a  prize  medal  for  their 
drop  drills  by  which  corn  or  seed  is  deposited  in  regular 
quantities,  at  equal  distances  apart  (as  when  dibbling  by 
hand),  in  the  seed-furrows.     Tht  coulters  are  solid  curved 
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or  quadrant-sliaped  pieces^  bearing  some  retemblanee,  in  the 
transverse  section,  to  the  shape  of  a  pear;  and  the  fnnit  edge 
thereof  is  sufficiently  sharp  or  angular  to  form  the  foirows 
or  seams  with  facility.  Above  and  behind  each  coulter  there 
is  a  seed  depositor,  which  acts  independently  of  the  coulter, 
and  is  so  contrived  that  the  delivery  of  seed  ceases  when  the 
machine  stops.  The  seed  depositor  consists,  in  the  first 
place,  of  a  small  semi-cylindrical  block,  which  is  caused  to 
oscillate  in  a  close-fitting  cylindrical  case,  connected  to  the 
under  part  of  a  small  seed-hopper.  Tlie  block  is  placed  mth 
the  convex  side  uppermost;  in  which  side  two  holes  are  formed, 
at  right  angles  to  each  other,  for  receiving  and  measuring  the 
seed ;  and  as  each  hole  is  brought,  in  its  turn,  by  the  oaciUa- 
tion  of  the  block,  beneath  the  discharge  opening  of  the  hop- 
per, it  is  filled  with  seed,  and  then  moves  hack,  until  it 
reaches  an  enlarged  part  of  its  case,  where  the  seed  falls  into 
a  delivery-spout  or  pipe.  There  are  two  delivery  spouts,  the 
discharge  apertures  of  which  open  towards  each  other,  and 
are  furnished  with  a  vibrating  flap  or  valve,  that  alternately 
closes  one  or  other  of  the  apertures ;  and  the  motions  of  the 
valve  are  so  regulated  that  it  will  close  the  discharge  aperture 
of  the  spout  which  is  at  the  moment  receiving  the  seed ;  so 
that  the  whole  of  the  seed  will  collect  at  the  aperture  behind 
the  valve,  and  fall  into  the  fnnH>w  or  seam  immediately  that 
the  valve  is  moved  away  for  the  purpose  of  closing  the  aper- 
ture of  the  other  spout,  into  which  the  next  measure  of  seed 
is  about  to  be  introduced. 

A  two-horse  com  and  seed  drill,  exhibited  by  Messrs. 
Hensman  and  Son,  was  included  in  the  award  to  them  of  a 
prize  medal.  The  horses  are  connected  to  the  front  bar  by 
whippletrees  and  chains,  instead  of  shafts,  as  usual ;  and  by 
means  of  long  bars  or  handles,  which  project  from  the  bacK 
of  the  machine,  the  attendant  can  steer  it  with  great  exact- 
ness.  The  axletrees  are  made  to  slide,  in  order  that  the 
wheels  may  be  set  at  any  desired  distance  apMrt.  The  seed- 
box  is  self-acting,  and  will  maintain  a  horizontal  position  on 
hilly  land,  so  as  to  deposit  the  com  equally  up  and  down 
hill,  without  the  necessity  of  readjusting  its  position.  Each 
coulter  is  made  with  a  long  blade  or  point,  projecting  in 
front  thereof,  and  curving  upwards,  so  as  to.  penetrate  the 
soil  with  facility,  and  form  a  seam  or  seed-furrow. 

Messrs.  Reeves,  of  Bratton,  Wiltshire,  obtained  a  prize  medal 
for  a  liquid  manure  drop  drill  and  a  liquid  manure  distributing 
cart,  the  invention  of  Mr.  Chandler,  of  Aldboume,  Berkshire, 
but  improved  and  manufactured  by  the  exhibitors.    Tht  drill 
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18  designed  to  deposit  seed  ia  the  eartbj  and,  at  the  same 
time,  apply  Uquid  manure  thereto.  The  seed-depositing 
apparatus  is  of  the  ordinary  kind,  and  is  applied  to  the  back 
part  of  the  machine,  at  the  top  of  the  chamber  that  contains 
the  liquid  manure.  The  framing  of  the  machine  is  similar 
to  an  ordinary  cart  fnune,  and  is  furnished  with  a  pair  of 
trarelling  wheels  and  a  pair  of  shafts.  The  manure  chamber 
is  made  with  the  front  part  upright,  the  back  inclined,  and 
the  bottom  semicircular;  and  it  is  supported  by  a  pivot  or 
axle  on  each  side,  so  as  to  admit  of  being  turned  partly  over, 
by  means  of  suitable  mechanism,  in  order  to  empty  it  com* 
pletely.  The  chamber  contains  two  horizontal  shafts,  one  at 
the  upper  and  the  other  at  the  lower  part  thereof;  on  each 
shaft  are  fixed  as  many  chain-pulleys  as  there  are  coulters 
attached  to  the  machine;  and  around  every  pair  of  pulleys 
an  endless  chain  passes,  carrying  several  buckets.  The  shafts, 
and,  consequently,  the  endless  chains,  are  set  in  motion  by 
gearing  from  one  of  the  running  wheels ;  the  buckets  are  there- 
by made  to  descend  into  the  liquid  manure,  and  take  up  a 
supply  thereof;  and  they  then  ascend  to  the  upper  part  of  the 
chamber,  and  discharge  their  contents  into  large  tin  funnels, 
or  conductors,  connected  with  the  coulter.  The  seed  is  de- 
livered from  the  seed-box,  by  the  usual  means,  into  small 
funnels,  or  conductors,  and  discharged  into  the  large  funnels, 
whence  it  descends,  with  the  liquid  manure,  into  the  furrows 
or  channels  formed  by  the  coulters. 

A  hand  drop  drill  and  a  horse  drop  drill,  invented  by  Dr. 
Newington,  of  Knole,  Sussex,  were  exhibited  by  Messrs.  Du- 
fiaur  and  Co.,  of  Bed  Lion  Square.  The  hand  drill  consists 
of  a  light  frame,  mounted  on  a  pair  of  wheels,  and  furnished 
with  a  handle,  by  which  it  is  drawn  over  the  ground.  Three 
coulters  are  secured  to  the  frame,  beneath  a  corresponding 
number  of  small  seed-boxes.  In  the  bottom  of  each  seed-box 
there  is  an  opening,  from  which  the  seed  is  conducted  by  two 
funnels  into  the  cleft  or  hollow  of  the  coulter;  over  each 
opening  is  placed  a  horizontal  plate,  having  two  holes  or  seed- 
reoesses  in  it;  and  this  plate  is  caused  to  oscillate  upon  a 
centre-pin,  so  as  to  bring  each  hole  alternately  over  the  open- 
ing in  the  bottom  of  the  seed-box,  in  order  that  its  contents 
may  drop  through  the  spout  into  the  seed-furrow, — there 
being  a  stationary  guard,  with  a  row  of  bristles  on  each  side 
of  it,  over  the  opening,  to  sweep  away  any  surphis  seed  from 
the  seed-recesses,  and  ensure  the  delivery  of  a  regular  quan« 
tity.  The  oscillating  motions  of  the  several  plates  are  pro- 
duced by  a  tail-piece  or  projection  on  each  entenag  a  slot  iA 
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a  phte  affixed  to  a  bar,  having  an  alternating  backward  and 
forward  motion.  The  bar  is  traversed  by  two  rotating  crown- 
wheels,  having  triangular  or  wedge-shaped  teeth,  which  alter* 
nately  act  on  opposite  ends  of  the  bar,  and  slide  it  to  and  fro; 
and,  between  the  teeth  of  the  wheels,  there  are  flat  apaces, 
which  permit  the  bar  and  oscillating  plates  to  remain  station- 
ary while  the  seed  is  dropping  from  the  holes  or  recesses. 
The  crown-wheels  are  affixed  to  the  axle  of  the  running-wheels; 
but  the  latter  wheels  turn  freely  on  such  axle,  when  the  ma- 
chine is  travelling  from  place  to  place ;  and,  when  it  is  desired 
to  deposit  the  seed,  the  running-wheels  are  connected  to  the 
crown-wheels  by  clutch-boxes.  By  means  of  the  arrangement 
described,  the  seed  is  deposited  in  small  quantities,  at  regular 
distances  apart,  in  the  furrows ;  and  it  is  covered  with  earth 
by  two  curved  blades,  affixed  to  the  back  of  each  coulter. 

The  horse  drill,  or  seed  and  manure  depositor,  in  addition 
to  the  above-described  seed-depositing  apparatus,  is  fitted 
with  a  hopper,  and  parts  connected  therewith,  for  delivering 
manure.  The  hopper  extends  from  one  end  of  the  frame  to 
the  other;  and,  in  the  bottom,  there  is  a  longitudinal  open- 
ing, the  size  of  which  is  adjusted  by  a  regulating  plate,  ac- 
cording to  the  quantity  of  manure  required  to  be  delivered. 
Over  the  opening  is  placed  a  horisontal  plate  or  strip  of 
metal  (having  its  lower  edge  serrated),  affixeid  to  the  side  of  a 
bar,  which  is  connected,  by  arms,  to  the  sliding-bar  before 
mentioned ;  and,  therefore,  as  the  latter  bar  slides,  the  plat6 
with  the  serrated  edge  will  move  to  and  fro,  and  cause  the 
manure  to  flow,  in  a  regular  and  continuous  stream,  from  the 
longitudinal  opening.  Small  wires  are  attached  to  the  first- 
named  bar,  for  the  purpose  of  keeping  the  manure  from  form- 
ing into  masses. 

Mr.  Sherifi^,  of  West  Barnes,  near  Dunbar,  exhibited  an 
improved  com  and  seed  drop  drill,  provided  with  an  apparatus 
for  indicating  the  distance  it  had  traversed.  This  apparatus 
consists  of  a  train  of  wheelwork,  enclosed  in  a  box,  and  fur- 
nished with  two  index  dials  and  pointers ; — the  wheelwork 
being  set  in  motion  by  means  of  an  endless  band  from  a  small 
pulley,  affixed  to  one  of  the  travelling  wheels  of  the  drill. 
The  coulter  levers  (six  in  number)  are  connected  together  in 
pairs  by  a  cross-bar;  and  each  pair  is  weighted  by  a  weight 
suspended  from  the  cross-bar.  At  the  back  of  the  machine 
there  are  two  lever  handles,  for  raising  the  coulter  levers ; 
and  each  handle  is  connected,  by  chains,  with  two  pairs  of 
levers :  consequently,  by  lifting  either  handle,  the  four  levers 
which  are  nearest  to  that  handle  will  be  raised.    Through  the 
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seed-box  a  spindle  or  shaft  extends,  carrying  several  wheels 
or  bosses  with  radial  blades,  which,  as  the  shaft  rotates,  push 
the  seed  into  the  discharge  apertures  in  the  bottom  of  the  box. 
The  size  of  these  apertures  is  regulated  by  a  slide,  moved  by 
a  lever;  and  to  this  lever  is  attached  a  pointer,  which  travels 
over  a  graduated  plate,  and  indicates  the  changes  in  the  ad- 
justment of  the  apertures.  Beneath  the  seed-box  there  is 
a  horizontal  wooden  bar,  formed  with  a  corresponding  num- 
ber of  holes,  which  are  fitted  with  pipes,  to  conduct  the  seed 
into  the  furrows. 

In  a  drop  drill,  exhibited  by  Mr.  Revis,  of  Stockwell,  the 
pipes  that  conduct  the  seed  from  the  seed-box  into  the  seams 
or  furrows  are  closed  at  the  bottom,  and  divided  longitudinally 
into  two  pieces,  one  of  which  is  fixed,  and  the  other  is  raised 
at  intervals,  so  as  to  permit  a  portion  of  seed  to  escape  [as  in 
Newberry's  dibble,  hereafter  oescribed] .  The  earth  is  drawn 
over  the  seed  by  a  set  of  double-wing  coulters,  standing  in  a 
reverse  position  to  those  which  form  the  furrows. 

Lieut.  Col.  Marshall,  of  Craigellachie,  Scotland,  contributed 
a  '^cereal  seed-planting  and  simultaneouslv-operating  machine, 
constructed  to  shew  the  advantage  of  thin  seeding/'  This 
apparatus  is  designed  to  sow  grain  and  grass-seed  at  one  ope- 
ration. Furrows  are  formed  by  a  row  of  coulters  in  the  usual 
manner;  and  the  grain  is  deposited  therein  by  funnels  or 
conductors,  which  receive  it  from  the  recesses  of  suitable  seed- 
wheels, — the  quantity  that  enters  into  such  recesses,  as  the 
wheel  rotates,  being  regulated  by  a  fixed  brush.  To  the  back 
of  each  coulter  is  hinged  a  lozenge-shaped  frame,  which  tra- 
vels on  the  soil  and  covers  in  the  grain.  Behind  these,  the 
machine  carries  a  seed-trough,  furnished  with  rotary  brushes, 
by  which  the  seed  is  caused  to  issue  through  circular  per- 
forated plates,  and  fall  on  to  the  earth  in  the  spaces  between 
the  furrows  or  drills.  At  the  back  of  the  machine  there  are 
several  rollers,  which  revolve  on  the  same  axis,  and  complete 
the  operation. 

M.  Claes,  of  Lembecq,  Belgium,  obtained  a  prize  medal  for 
his  corn  and  seed  drill.  This  implement  is  supported  by  a 
pair  of  hind  wheels  and  a  single  swivel  fore  wheel, — the  stem 
of  the  latter  carrying  the  hook  for  the  whippletrees ;  and  it 
is  furnished  with  a  pair  of  handles  at  the  back,  for  the  pur- 
pose of  guiding  it.  The  seed-box  is  a  trough  of  a  triangular 
form  in  the  cross  section,  having  at  the  bottom  a  horizontal 
spindle,  which  carries  a  small  wheel  or  boss,  with  radial  vanes 
upon  it,  opposite  each  of  the  discharge  apertures  of  the  trough. 
As  the  spindle  revolves,  the  vanes  eject  the  seed  through  the 
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apertures;  and  these  can  be  adjusted  to  the  proper  me  by  a 
slide,  in  order  to  regulate  the  quantity  delivered,  without  stop- 
ping the  drill.  From  the  apertures,  the  seed  falls  into  the 
seams  or  furrows  through  pipes  or  conductors,  which  termi- 
nate at  the  hind  part  of  a  series  of  coulters,  affixed  in  an  in- 
clined position  to  the  front  bar  of  the  drill.  The  seeds  are 
covered  with  earth  by  small  rakes  that  follow  the  coulters. 
These  rakes  each  consist  of  a  stem  with  two  small  blades  or 
wings  at  the  lower  part  $  and  they  are  attached  to  weighted 
levers,  which  are  jointed  to  a  bar  at  the  back  of  the  drill,  so 
as  to  work  independently  of  each  other. 

'nie  Prussian  department  contained  a  model  of  a  drill,  con- 
sisting of  a  long  seed-box  or  trough,  mounted  on  a  pair  of 
wheels,  and  fitted  with  shafts  for  a  horse ;  at  the  back  a  pair 
of  handles  was  fixed ;  and,  beneath  the  seed-box,  was  a  bar 
carrying  a  row  of  coulters,  ^th  arms  projecting  from  the 
stems,  and  furnished  with  ring  ends,  to  recdve  the  lower  ex- 
tremities of  the  seed-conductors. 

A  seed-sowing  mtchine,  which  seems  to  occupy  an  inter- 
mediate place  between  a  drop  drill  and  a  broad-cast  sowing 
machine,  was  exhibited  by  M.  Crespel-Delisse,  of  Arrasi, 
France.  This  machine  consists  of  a  stout  wooden  frame^ 
running  on  four  wheels  (two  large  fore  wheels  and  two  small 
hind  wheels),  guided  by  a  pair  of  handles  behind,  and  drawn 
by  whippletrees  from  the  front  bar.  On  each  side  of  the 
frame  is  a  seed-box  or  hopper,  which  communicate,  through 
the  ends,  with  the  interior  of  a  horizontal  cylinder,  rotated 
by  the  onward  progress  of  the  madiine.  Around  this  cylin- 
der seven  rings  of  holes  are  pierced,  at  equal  distances  apart, 
and  covered  with  brass  bands,  similarly  pierced,  and  capable 
of  sliding  round  the  cylinder.  As  the  cylinder  rotates,  the 
seeds,  introduced  into  it  from  the  hoppers,  drop  from  these 
holes  into  the  divisions  of  .a  trough  beneath;  and  thence  pass 
down  pipes  to  the  earth.  At  the  back  of  the  machine  eight 
inclined  wooden  rods  are  affixed  to  a  cross-bar,  for  the  pur- 
pose of  acting  in  the  manner  of  harrow  teeth,  and  covering 
the  seed  with  earth. 


The  preceding  machines  are  intended  to  deposit  several 
rows  of  seed  at  the  same  time.  We  have  now  to  speak  of 
those  implements  of  this  class  which  are  employed  for  deposit- 
ing a  single  row  of  seed, — including  one-row  drills  and 
ploughs,  Aimished  with  apparatus  for  delivering  seed  into 
the  furrows  formed  by  them. 

Messrs.  Deane,  Dray,  and  Deane,  exhibited  a  one-row  tur- 
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flip  diill^  iwiiMdting  of  a  siaaU  wooded  firaaiej  having  a  pair 
of  shafta  for  a  horBe,  fitted  with  handles  at  the  back,  and  runr 
HiBg  OB  a  pair  of  wheels.  It  carries  a  large  aqd  i^  sma^ 
eottlter,  having  suitable  manure  and  seed  oonductors  coor 
neeted  thereto  c  >  the  large  one  opens  the  ground  and  delivers 
ike  BiaBure»  and  the. small  one  subsequently  deposits  tb^  seed 
iheveon.  Motion  is  communicated  in  the  usual  way«  by 
toothed  wheels,  from  the  axle  of  the  running  wheels  to  the 
spindles  that  carry  the  cup-wheels  for  delivering  the  manure 
and  seed  from  their  respective  hoppers.  The  supply  of  mar 
nnre  is  increased  or  diminished  by  inclining  the  hopper  backr 
ward  or  forward,  and  by  moving  a  slide  more  or  less  over  the 
discharge  opening  at  the  bottom  thereof.  The  quantity  of 
seed  delivered  can  be  altered  by  changing  the  cup-wheeL 
The  delivery  of  the  manure  and  seed  is  stopped,  when  the 
drill  is  turning,  or  when  travelling  from  one  field  to  another, 
by  moving  a  lever  at  the  side  of  the  apparatus,  and  thereby 
shifting  a  coupling-box  that  connects  the  axle  with  the  toothed 
wheels  which  give  motion  to  the  cup-wheels. 

Messrs.  Cottam  and  Hallen,  of  Winsley->street,  contributed 
a  one-row  drill  of  the  like  kind.  At  the  front  it  carries  a 
roller,  with  a  concave  surface,  to  form  a  ridge,  in  which  the 
large  coulter  opens  a  furrow  and  delivers  the  manure ;  a  two- 
pronged  closer  or  rake  draws  the  earth  over  the  manure; 
ihen  the  small  couker  deposits  the  seed  in  the  earth  above 
the  manure;  and,  lastly,  a  plain  cvlindrical  roller  follows  the 
seed-coulter  to  press  down  the  soil. 

Mr.  Padwick,  of  Hayling  Island,  Hampshire,  contributed 
a  hand  drill  for  depositing  garden  and  other  seeds,  adapted 
for  use  in  spots  wnere  seed  has  failed,  for  allotments,  or  for 
rough  uneven  land.  It  consists  of  a  small  seed-box,  affixed  to 
the  lower  end  of  a  long  rod,  and  mounted  on  a  wheel,  the 
axle  of  which  projects  through  the  seed-box  and  carries  a  cu]>- 
■wheel ;  this  wheel  delivers  the  seed  into  a  funnel,  forming 
part  of  a  hollow  eoidter ;  which,  as  the  implement  is  drawn 
along,  opena  a  furrow,  and  at  the  same  time  deposits  seed 
therein. 

In  the  American  department,  Messrs.  Allen  and  Co.,  of 
New  York,  exhibited  a  one-row  hand  drill,  or  seed-sower. 
This  implement  is  a  light  barrow-frame,  fitted  with  a  large 
wheel  and  a  pair  of  handles,  and  carrying  a  seed-hopper  j  at 
the  bottom  ol  the  hopper  there  is  a  small  wheel,  with  recesses 
in  its  periphery,  working  against  a  brush  on  each  side,  and 
dropping  the  seed,  ss  it  rotates,  down  conductors  into  the 
furrow  formed  by  a  coulter  which  is  fixed  beneath  the  hopper ; 
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and  then  tbe  earth  is  pressed  on  to  the  seed  by  a  small  roller 
following  the  coulter.  Motion  is  communicated  from  the 
running  wheel  to  the  seed  wheel  by  an  inclined  spindle, 
having,  at  the  upper  end,  a  fixed  bevil-pinion,  gearing  into  a 
pinion  on  the  axle  of  the  seed  wheel ;  at  the  lower  end  it  car- 
ries a  spur-pinion,  which  is  capable  of  sliding  up  and  down 
the  spindle,  so  as  to  gear  into  any  one  of  five  conoentric  rows 
of  teeth  on  the  side  of  a  disc  affixed  to  the  ruoning  wheel ; 
and  by  this  means,  the  number  of  revolutions  which  the  seed 
wheel  makes,  for  each  one  of  the  running  wheel,  can  be 
readily  increased  or  diminished. 

Mr.  Hayward,  of  Crewkerne,  Somersetshire,  contributed  a 
plough,  with  drilling  apparatus  attached,  suitable  for  sowing 
corn  and  turnip  seed,  particularly  in  a  dry  season.  This 
plough,  at  the  back,  carries  a  hopper,  containing  two  seed 
wheels,  from  which  the  seed  descends,  through  pendent  con- 
ductors, into  the  furrows  formed  by  two  small  coulters  at- 
tached to  the  frame  of  the  plough.  An  antifriction  wheel, 
connected  to  the  hind  end  of  the  beam,  runs  on  the  earth 
behind  the  coulters ;  and  from  the  axle  of  this  wheel  motion 
is  transmitted,  by  toothed  wheels,  to  the  axle  of  the  seed 
wheels. 

The  French  department  contained  two  implements  of  this 
kind.  The  plough  of  one  is  fitted  with  a  double»wing  ahare 
and  double  mould-board ;  on  the  beam  is  a  seed  hopper,  fur- 
nished with  a  seed  wheel,  which  discharges  the  seed,  through 
a  pipe,  into  the  furrow  formed  by  the  plough— an  antifriction 
wheel  travelling  on  the  soil,  between  the  hind  ends  of  the 
double  mould-board,  and  giving  motion,  by  c^n  endless  band, 
to  the  axis  of  the  seed  wheel.  The  other  implement  is  a 
double-furrow  plough,  haviug  two  straight  wooden  beams, 
supported  at  the  fore  end  by  a  two-wheeled  carriage.  Be- 
hind the  mould-board  of  each  plough  a  hopper  is  affixed  to 
the  beam,  to  contain  seed,  which  is  discharged  into  the  fur- 
row by  the  revolution  of  a  small  notched  toller — ^the  rollers 
being  caused  to  revolve  by  an  endless  chain,  from  a  pulley  on 
the  axle  of  each  fore-carriage  wheel,  passing  around  a  pulley 
on  the  spindle  of  the  corresponding  roller. 

DIBBLING  IMPLEMENTS. 

Dibbling  implements  may  be  divided  into  two  classes, — ^the 
reciprocating  and  the  rotary:  the  reciprocating  dibbles  are 
straight  pointed  tools,  which  are  alternately  forced  down  into 
the  earth  and  raised  therefrom ;  and,  in  the  rotary  dibbles,  the 
points  that  form  the  holes  are  attached  to  discs  or  wheels,  by 
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the  rotation  of  which  they  are  caused  to  penetrate  and  leave 
the  soil.  Recipi-ocating  dibbles  are  made  in  the  form  of  single 
tools,  to  be  worked  by  hand^  and  also  as  machines,  with  tse- 
veral  dibbling  instruments,  to  be  actuated  by  manual  labor  ' 
or  horse  power.  Rotary  dibbles  necessarily  assume  the  form 
of  rather  complicated  machines,  and  are  kept  in  motion  either 
by  men  or  horses.  Speciuiens  of  all  these  were  to  be  found 
in  the  agricultural  department  of  the  Exhibition ;  and  we 
shall  therefore  first  describe  the  reciprocating  dibbles,  and 
then  notice  the  rotary  ones. 

Mr.  Nicholls,  of  Elizabeth-street,  Eaton-square,  exhibited 
a  com  dibbling  apparatus,  consisting  of  four  dibbles,  attached 
to  a  frame  by  an  arrangement  of  levers,  in  such  manner  that, 
by  taking  hold  of  a  pair  of  handles  at  the  back  of  the  frame, 
the  apparatus  can  be  rocked  forward  upon  its  lever-legs,  and 
caused  to  progress  by  a  series  of  intermittent  steps  or  jumps, 
— the  length  of  such  steps  regulating  the  distance  between 
the  rows  of  com.  The  arrang<^ents  for  supplying  seed  and 
preventing  the  opening  in  the  dibbles,  through  which  the  seed 
escapes  into  the  earth,  from  being  choked  up,  are  of  an  in- 
genious character.  Each  dibble  consists  of  an  upright  tube, 
fitted  at  the  lower  end  with  a  conical  nozzle,  which  is  move- 
able, and  is  secured  to  the  tube  by  a  spring-catch;  and 
therefore,  if  a  stone  or  other  hard  substance  should  become 
fixed  in  the  opening  ot  the  nozzle,  it  can  readily  be  dis- 
engaged from  the  tube.  Within  the  tube  is  a  central  rod, 
having  its  lower  end  enlarged  to  fit  the  opening  of  the  nozzle ; 
this  rod  is  caused  to  work  up  and  down  by  being  connected 
with  the  lever  action;  and,  simultaneous  with  such  move- 
ments, a  bent  arm  or  seed-feeder  is  caused  to  oscillate  upon  a 
horizontal  axis.  The  seed-box  is  divided  into  two  compart- 
ments, from  one  of  which  the  seed  is  admitted  into  the  other 
through  an  opening  adjusted  by  a  slide,  so  as  to  regulate  the 
quantity  supplied.  To  the  end  of  the  seed-feeder  is  screwed 
a  small  cup,  of  a  size  suitable  for  receiving  one  or  more  seeds ; 
this  cup,  when  the  arm  descends  into  its  lowest  position,  is 
brought  beneath  the  surface  of  the  seed  in  the  second  com- 
partment of  the  seed-box,  and  receives  a  supply  thereof;  and, 
on  the  arm  rising,  the  cup  is  caused  to  enter  through  an 
opening  in  the  side  of  the  tube,  and  discharge  the  seed  into 
it.  The  seed  falls  to  the  bottom  of  the  tube,  but  cannot  pass 
through  the  opening  of  the  nozzle  into  the  dibbled  hole  until 
the  central  rod  rises  therefrom ;  at  which  moment,  the  bent 
arm  moves  backward  for  a  fresh  supply  of  seed ;  and  as  the 
arm  returns,  the  rod  descends, — its  enlarged  end  passing  into 
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and  through  the  opening  of  the  nozzle,  so  as  to  ensure  the 
deUvcry  of  the  seed,  and  to  close  such  opening  before  the  cap 
discharges  a  fresh  quantity  into  the  tube.  When  the  parts 
are  in  the  position  just  described,  the  dibble  is  lifted  out  of 
the  earth,  carried  onward  a  suitable  distance,  and  again 
caused  to  enter  the  earth,  to  form  a  fresh  bole ;  and  then  the 
above  movements  are  repeated. 

Messrs.  Dufaur  and  Co.  contributed  an  eight-depositor 
hand-dibble,  the  invention  of  Dr.  Newington.  This  imple- 
ment consists,  in  the  first  place,  of  a  long  seed-box,  from  the 
top  of  which  two  standards  or  uprights  rise,  and  are  con- 
nected by  a  cross-piece  or  handle.  The  lower  part  of  the 
seed-box  is  formed  with  a  long  slot  or  opening  therein,  ex- 
tending from  one  end  of  the  box  to  the  other;  and  through 
this  opening  there  works  a  narrow  frame,  the  sides  of  which 
are  enclosed  by  metal  plates,  forming  a  hollow  casing.  The 
lower  part  of  this  frame  is  formed  with  a  V-shaped  edge,  so 
as  to  penetrate  slightly  into  the  earth  when  pressed  down- 
wards ;  and  through  this  Y-edge  eight  openings  are  formed 
to  receive  a  like  number  of  solid  rods  or  dibbles,  which  are 
enclosed  in  the  metal  casing,  and  are  attached  at  the  top  to  a 
fixed  bar  of  the  seed-box.  On  the  front  side  of  the  lower 
bar  of  the  frame  there  is  a  small  ledge  or  step  for  the  foot  of 
the  operator,  to  aid  in  depressing  it ;  and  at  the  upper  part 
of  the  frame  two  standards,  connected  by  a  cross  handle,  pass 
upwards  through  the  top  of  the  seed-box.  The  frame  carries, 
within  the  seed-box,  a  horizontal  bar  with  recesses  for  the  re- 
ception of  seed  in  the  edge  thereof;  this  bar,  when  the  seed- 
box  is  raised,  is  brought  below  the  surface  of  the  seed  con- 
tained therein,  and  the  recesses  severally  receive  a  supply  of 
seed,  which  they  retain  by  means  of  the  edge  of  the  bar  moving 
in  contact  with  the  dibble  bar  as  it  rises ;  and  when  the  dib- 
ble bar,  in  its  descent,  passes  below  the  seed-bar,  the  seed 
falls  from  the  recesses  into  the  lower  part  of  the  metal  casing 
before  mentioned.  The  operation  of  dibbling  is  performed 
as  follows : — ^The  operator,  grasping  the  implement  by  the 
cross-handles,  presses  the  Y-edge  of  the  frame  and  the  dibbles 
(which  now  project  therefrom)  into  the  soil,  so  as  to  form  the 
holes  for  the  reception  of  the  seed ;  he  then  raises  the  seed- 
box  and  dibbles,  leaving  the  frame  still  upon  the  earth;  as 
the  dibbles  rise,  they  pass  through  the  openings  in  the  Y-edge 
of  the  frame,  and  thus  permit  the  portions  of  seed  in  the 
lower  part  of  the  casing  to  fall  through  the  openings  into  the 
dabbled  holes;  and  after  this,  the  seed-box  and  dibbles  are 
lowered,  so  that  the  latter  will  again  pass  through  the  open- 
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ittgs  of  the  V^bar,  and  press  the  seed  properly  into  the  dib- 
bled holes.  Daring  the  ascent  of  the  dibbles^  the  seed-bar 
receives  a  supply  in  the  manner  before  described ;  and  the 
seed^  when  the  oibbles  have  completed  their  subsequent  de- 
scending movement;  is  delivered  into  the  metal  casings  from 
which  the  previous  supply  of  seed  has  been  discharged  into  the 
earth.  After  the  descent  of  the  dibbles^  the  operator  lifts 
the  implement  to  a  fresh  spot ;  and  the  above  actions  are  then 
repeated. 

A  single-hand  dibble^  invented  by  Mr.  Eaton,  of  Woodford, 
consists  of  an  iron  frame,  or  double  rod,  with  a  cross  handle 
at  the  top,  and  at  the  bottom  a  hollow  dibbling  point,  divided 
in  half,  vertically, — one  half  being  fixed,  and  the  other  being 
capable  of  sliding  down  a  short  distance  below  the  fixed  half. 
As  the  dibble  is  forced  into  the  earth,  the  two  parts  coincide 
in  position ;  but,  when  it  is  lifted  from  the  hole,  the  fixed  half 
rises  before  the  moveable  half,  and  permits  the  escape  of  a 
portion  of  seed,  which  is  supplied  to  the  dibbling  point  through 
a  tin  tube,  placed  between  the  two  stems  of  the  rod. 

Mr.  Eaton  hkewise  exhibited  a  dibbling  apparatus,  to  be 
worked  by  horse-power.  In  this  apparatus,  twelve  of  the 
above-described  dibbles  are  suspended  in  two  rows,  by  straps, 
from  a  frame,  which  alternately  falls  and  rises  again,  so  as  to 
permit  the  dibbles  to  descend  and  penetrate  the  earth,  and 
then  to  lift  them  therefrom.  The  dibble-frame  is  carried  by 
the  framework  of  the  machine,  which  travels  on  four  wheels ; 
and  the  hind  wheels  are  each  provided  with  four  crank-pins, 
which,  as  the  wheels  rotate,  come  against  a  curved  part  or  the 
dibble-frame  and  raise  it. 

Mr.  Winder,  of  Ingram-court,  Fenchurch-street,  shewed  a 
dibble  with  a  rising  and  falling  point,  connected  to  the  body 
of  the  dibble  by  a  screw-bolt,  the  head  of  which  works  in  a 
channel  in  such  body.  There  is  a  spring  beneath  a  shoulder 
at  the  upper  part  of  the  point,  which  ordinarily  keeps  the  en- 
larged part  of  the  point  up  to  the  body ;  but,  when  the  dibble 
is  raised,  after  forming  a  hole,  the  adherence  of  the  soil  over- 
comes the  spring,  and  retains  the  point  in  the  hole  for  an 
instant ;  by  which  means,  the  end  of  a  small  seed-passage  in 
the  body  of  the  dibble  is  imcovered,  and  the  seed  descends 
from  the  same  into  the  hole.  When  the  dibble  is  completely 
raised  from  the  hole,  the  spring  again  brings  the  point  up  to 
the  body  thereof.  The  seed  is  supplied  from  a  seed-box  by 
a  gutta-percha  tube. 

We  must  not  omit  to  mention  a  useful  little  implement, 
manufactured  by  Messrs.  Holmes  and  Sons,  of  Prospect*place, 
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Norwich^  for  makiog  good  the  deficiencies  in  rows  of  turnips, 
occasioned  by  the  fly.  To  the  bottom  of  a  light  wooden  rod 
a  small  coulter  is  pivotted,  near  its  centre^  and  is  connected, 
at  its  upper  end,  to  a  small  slide,  with  a  hole  in  it,  which 
works  in  the  lower  part  of  a  funnel  containing  the  turnip 
8eed«<«-the  fimadi  being  also  affixed  to  the  rod.  When  the 
coulter  is  pressed  into  the  soil,  to  form  a  hole  for  the  recep- 
tion of  the  seed,  it  turns  on  its  axis,  and  thereby  draws  the 
slide  into  the  proper  position  for  permitting  the  seed  to  de- 
soend  through  the  funnel  to  the  earth.  On  the  implement 
being  raised,  the  coulter  and  slide  are  caused  to  move  back 
again  by  a  spring. 

Of  the  rotary  dibbles,  that  exhibited  by  Mr.  Newberry,  of 
Uooknorton,  Oxfordshire,  appears  to  claim  priority  of  atten- 
tion. In  this  machine  there  are  five  revolving  dibbling- 
wheels,  mounted  side  by  side  in  separate  frames,  which  are 
hinged,  at  tl^e  fore  end^  to  the  framework  of  the  implement, 
and  are  supported  at  the  back  by  chains,  to  admit  of  the 
several  wheels  rising  and  falUng  independently  of  each  other. 
The  dibbles  are  hollow,  or  tubular,  and  radiate  from  the  ceu* 
tral  hollow  of  the  wheel,  into  which  the  seed  is  introduced  by 
a  conductor  from  a  seed-box  above,  and  thence  passes  into 
the  dibbles :  each  dibble- wheel  has  a  separate  seed-box.  The 
dibbles  terminate  in  blunt  rounded  points,  which  project  from 
the  periphery  of  the  wheel,  and  form  holes  in  the  soil  as  the 
whed  rolls  onward.  To  efiiect  the  deposit  of  seed  in  the 
holes,  each  dibble  is  divided,  lengthwise,  into  two  parts,  one 
of  which  is  fixed  immoveably  to  the  wheel,  and  the  other  is 
capable  of  sliding  outwards,  so  as  to  permit  some  seed  to 
escape.  The  sliding  half  is  furnished  with  a  small  stnd  or 
roller,  which  travels  in  an  exoentric  groove,  formed  on  a  cir- 
cular plate  affixed  to  the  frame  that  carries  the  wheel;  and 
this  groove  is  so  formed  that  the  two  holes  of  the  dibble  wiU 
be  exactly  coincident  while  it  is  penetrating  the  earth ;  but 
when,  by  the  onward  progress  of  the  wheel,  the  dibble  is 
being  withdrawn  from  the  hole,  the  moveable  half  will  be 
caused  to  slide  outwards,  and  allow  of  the  deposit  of  the  seed; 
after  which  the  sliding  part  moves  back  to  its  former  position. 
The  framework  of  the  implement  is  like  that  of  an  ordinary 
cart,  having  a  pair  of  shafts  for  a  horse,  and  running  upon 
two  wheels. 

Mr.  Lampitt,  of  Banbury,  contributed  a  four-row  dibbling 
apparatus  of  a  similar  character  to  the  preceding,  but  differ- 
ing therefrom  in  some  of  its  details.  In  this  implement,  the 
dibbles  are  solid,  and  are  cast  in  one  piece  with  the  rim  of 
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tbe  wheel ;  and  in  the  side  of  each  dibble  there  is  a  recess  for 
the  reception  of  a  tambler^  whereby  the  seed  is  deposited  in" 
the  dibbled  holes.  The  tumbler  consists  of  a  hollow  case^ 
open  at  each  end — the  outer  end  being  rounded^  to  suit- the 
curvature  of  the  lower  part  of  the  recess  in  the  dibble.  It 
turns  on  a  pivot  at  the  back  of  the  dibble,  and  works  through 
a  slot  in  the  periphery  of  the  wheel.  To  the  inner  end  of 
the  case  is  fitted  a  funneUshaped  pipe,  for  introducing  seed 
into  the  tumbler ;  and  it  is  also  furnished  with  two  lever  bars^ 
which,  on  being  acted  upon  by  a  rod  from  an  excentrio,  cause 
the  tumbler  to  turn  on  its  point,  and,  by  moving  its  end  cut 
of  the  recess,  to  deliver  the  seed.  The  seed  in  this  machine^ 
is  contained  in  a  hopper,  having  at  the  bottom  a  rotating 
barrel,  with  recesses  in  its  periphery,  which  deUvers  a  suitable 
quantity  of  seed  into  each  of  the  nmnel-shaped  pipes,  as  the 
tumblers  severally  pass  it,  during  the  rotation  of  the  dibbling^- 
wheel.  Each  tumbler  retains  the  seed  until  it  arrives  at  the 
lower  part  of  the  wheel ;  and  then,  being  acted  upon  by  the 
rod  before  mentioned,  it  debvirs  the  seed  into  the  hole  formed 
by  the  dibble. 

A  two-row  com  and  seed  dibUer,  invented  and  exhibited 
by  Mr«  East,  of  Spalding,  consists  of  an  iron  frame,  supported 
by  a  pair  of  hind  wheels  and  a  single  fore  wheel,  and  fitted 
with  suitable  mechanism,  which  is  actuated  by  turning  a 
handle,  for  raising  or  lowering  the  fore  and  hind  ends  of  the 
frame  simultaneously.  At  the  lower  part  of  the  frame,  near 
the  middle  of  its  length,  there  is  a  horizontal  axis,  carrying 
two  wheels^  with  solid  conical  points  or  dibbles  projecting 
therefrom,  which,  as  the  machine  is  drawn  onward,  form  &b« 
ble*holes  in  the  soil.  Seed  is  introduced  into  these  holes  by 
two  small  depositing  wheels,  which  receive  motion  from  the 
axle  of  the  dibbling-wheels,  and  are  supplied  with  seed,  by 
means  of  funnels,  fi-om  a  seed-box  above.  Each  depositing- 
wheel  is  placed  in  a  case,  which  has,  at  the  fore  part  of  it,  a 
small  presser  or  coulter,  to  form  a  shallow  groove  in  the  soil 
in  the  line  in  which  the  dibble-holes  have  been  made.  A 
small  haiTOW  is  fastened  to  the  back  of  the  machine,  for  the 
purpose  of  covering  the  seed  with  earth. 

Mr.  East  also  exhibited  one  of  his  dibbling-wheels,  con- 
structed in  such  manner  that  each  dibble  will  turn  partly 
round  in  the  earth,  and  thus  make  a  cleaner  hole.  For  this 
purpose,  four  equidistant  radial  arms  are  affixed  to  each  dib- 
ble ;  and  when,  by  the  motion  of  the  wheel,  it  is  brought  to 
the  lowest  point  of  the  circle  of  rotation,  one  of  the  arms 
comes  in  contact  with  a  small  adjustable  projecting  piece,  at- 
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tached  to  a  fixed  part  of  the  framing;  and  thus  the  dibble  i$ 
caused  to  perforin  one-fourth  of  a  revolution  each  time  that  it 
enters  the  soil. 

The  Rev.  T.  Digges  La  Touche  contributed  a  model  of  a 
two-row  turnip  dibUer«  It  consists  of  two  concave  rollers, 
revolving  on  independent  axes  in  a  line  with  each  other^  and 
followed,  by  two  dibbling^^wheels,  whioh  form  holes  for  th« 
reception  c^  wed  in  the  ridges  made  by  the  concave  rollers. 
To  the  axes  of  each  dibbling-wheel  two  arms  are  attached, 
and  projeitt  forwaod  to  carry  a  scraper,  which  rests  on  the 
surfaee  of  the  corresponding  concave  roller^  and  lemovea  any 
soil  that  may  adhere  thereto.  This  dibbier  is  not  provided 
with  any  seed-depositing  apparatus. 

BROAD-CAST  SOWING  MACHINBS. 

The  Exhibition  contained  vecy  few  specimens  of  broad-cast 
sowing  niaebin^ ;  and .  those  were,  for  the  most  part,  con^ 
structed  for  sowing  grass  seed, — ^but  one  being  intended  to 
sow  grain.  These  implements  are  of  ample  conatmetion^ 
and  are  chiefly  worked  by  hand.  They  may  be  generally 
described  as  consisting  of  a  narrow  tmugh-or  seed-box,  from 
six  to  twelve  feet  long,  placed,  in  a  horoontal  position,  across 
a  carriage  resembling  a  wheel-barrow,  when  the  implemaat  ia 
impelled  by  manual  kbor ;  but  the  carriage  is  constructed 
differently,  and  fitted  wkh- two  or  tbr6e  wheels,  when  it  is  to 
be  drawn  by  a.  horse*  .  When  the  8aed»box  t&  twdve  feet  long, 
or  thereabouts,  the  ends  are  usually  made  to  fold  over,  to 
admit  of  the  apparatus  passing  through  narrow  gatewaya. 
This  box  is  formed  with  numerous  openings  for  the  a&- 
livery  of  the  seed,  and  is  fitted  with  suitable  means  for  throw- 
ing out  the  seed.  These  means  vary,  and  constitute  the 
principal  difference  between  the  machinea  made  by  various 
makers. 

Messrs.  Garrett  and  Son's  prise  hand-barrow  drill,  before 
alluded  to,  is  adapted  for  sowing  two  kinds  of  grass  seeds 
together.  These,  if  previously  mixed,  ara^apt  to  separate  by 
the  motion  of  the  implement — ^the  heavier  seeds  descending 
to  the  bottom  of  the  seed-box ;  but,  to  prevent  this,  and  en- 
sure a  regular  delivery  of  both  kinds  of  seeds,  the  box  is 
divided  longitudinally  into  two  compartments,  of  which  the 
lower  is  to  contain  heavy  seeds,  such  as  clover,  trefoil,  &c, 
and  the  upper  is  for  lighter  seeds,  siush  as  rye-grass.  The 
heavy  seeds  are  delivered  to  each  conductor  by  a  cup-wheel, 
and  the  light  seeds  are  simultaneously  impelled,  by  a  rotary 
brush,  through  a  small  pipe  into  the  same  conductor,  so  that 
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both  seeds  will  fall  to  the*  ground  together.  The  relative 
quantities  delivered  can  be  regulated  by  means  of  adjusting 
slides  for  the  light  seeds^  and  by  changing  the  cup-wheels  for 
'the  heavy  seeds. 

Messrs.  Holmes  and  Sons^  of  Norwich^  exhibited  a  hand- 
barrow  drill  for  sowing  grass  seeds.  In  this  implement^  a 
long  shaft  extends  through  the  trough  or  seed-box,  and  car- 
ries a  series  of  wheels,  having  eups  on  each  side,  which  t&ke 
up  and  deliver  the  seed  into  a  hopper  on  each  side  of  the 
whed ;  and  the  seed  falls  therefrom  through  channels  of  the 
shape  of  an  inverted  funnel  or  hopper,  whereby  it  is  distri- 
buted orer  a  greater  extent  of  surface  as  it  descends  to  the 
ground. 

A  drill  for  sowing  grass  seeds  and  turnips  on  the  flat  was 
contributed  by  Mr.  Windsor,  of  Oswestry,  in  which  the  de- 
livery-openings of  the  seed-box  or  trough  were  fitted  with 
perforated  circular  plates  or  slides,  moving  excentrically  on  a 
pin  to  adjust  the  size  of  the  openings ;  the  seeds  were  ejected 
through  the  openings  by  rotary  brushes ;  and  the  bottom  of 
the  box  was  inclined,  so  as  to  cause  the  seeds  to  fall  to  the 
brushes  until  all  were  delivered. 

Mr.  Watt,  of  Biggar,  Scotland,  exhibited  a  broad-cast 
sowing  machine,  for  grain  and  grass  seeds,  to  be  drawn  by  a 
horse.  It  consisti  of  a  low  frame,  running  upon  three  wheels ; 
— ^there  being  a  pair  of  wheels  to  support  the  front  bar,  which 
carries  the  shafts  for  the  horse,  and  a  single  swivel-wheel  be- 
hind. The  long  seed-box,  which  rests  on  this  frame,  is  formed 
in  three  parts,  hinged  together  in  such  manner  that  the  end 
parts  can  be  folded  oyer  upon  the  central  one,  when  the  im- 
plement is  to  be  drawn  through  a  narrow  lane  or  gateway. 
The  shaft  that  extends  through  the  box  is  divided  into  three 
corresponding  lengths,  connected  together  by  sliding  sockets 
or  coupling-boxes,  so  as  to  admit  of  the  same  being  readily 
disconnected ;  and  it  carries  a  series  of  small  wheels,  with 
radial  blades,  which  project  the  seeds  through  the  openings 
in  the  bottom  of  the  seed-box. 

In  the  Prussian  department  there  was  a  model  of  a  broad- 
cast sowing  machine,  consisting  of  a  seed-box,  mounted  on  a 
pair  of  wheels,  and  fitted  with  shafts  for  a  horse.  The  seeds 
descend  from  the  discharge-opening  of  the  seed-box  on  to  an 
inclined  board,having  three  triangular-shaped  projecting  pieces 
thereon,  arranged  pyramidally  beneath  eaqh  hole,  which  dis- 
tribute the  seeds  evenly  as  they  fall  to  the  earth. 
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DSCOKATIVE  ART. 

In  bringing  to  a  condoaion  our  papers  upon  "Decorative 
Art/^  conaidered  in  connection  with  the  <^ntent3  of  the ''  Great 
Exhibition/'  we  now  lay  befoie  our  readers  the  subject  of 
wood  carving,  in  ita  application  to  dec<Hative  porpoaes,  .and 
to  the  construction  of  articlea  of  furniture. 

Like  ornamental  works  in  the  precious  and  inferior,  metaby 
which  we  have  already  had  under  our  notice^  wood-carving  be- 
^  longs  to  that  style  of  art  in  which  effect  can  only  be  obtained  by 
yarieties  of  form;  as,  under  almost  all  circumstances^  the  em- 
ployment of  color  is  totally  incompatible  with  this  style  of  work> 
and  when  introduced,  must  be  used  with  the  greatest  cau- 
.  tion  and  judgment.  Wood  carving  is  sculpture,  to  all  intents 
and  purposes;  and  although  the  objects  are  achieved  by  different 
means,  they  are  similar  in  every  respect.  Like  every  othjgr 
branch  of  art  which  was  eapecially  applicable  to  chnrch  deco- 
ration, wood  carving  made  a  very  considerable  progress  in  the 
middle  ages — ^the  days  wherein  the  Boman  Catholic  chnrch  was 
in  her  greatest  pride  and  power,  an4  commanded  the  unlimited 
enthusiasm  of  all  classes  of  the  community.  Jhis  art  advanced, 
in  all  probability,  pari  pasm  with  the  develq)ment  of  the 
science  of  church  architecture,  with  the  a^of  glaaa  staining, 
with  that  of  the  ornamental  'metal  work  chiefly  used  at  thia 
early  period,  and,  indeed,  with  every  other  art  then  ao  freely 
made  subservient  to  church  purposes ;  although,  from  the 
remains  of  ancient  carving  still  extant  it  cannot  be  inferred 
that  this  art  advanced  to  an  equal  extent  with  the  others.  As 
a  matter  for  reflection  it  is  curious  tq  observe  how  entirely,  in 
the  question  of  the  useful  and  ornamental  arts,  the  church 
became  the  link  which  bound  together  remote  ages.  During 
the  long  period  of  the  prevalence  of  the  feudal  system  in 
Europe,  the  arts  and  sciences  remained — at  least  so  far  aa  the 
people  in  general  were  concerned — in  an  almost  complete  state 
of  abeyance:  their  only  points  of  vitality  were  to  be  found  in  the 
establishments  of  the  church;  and  these  became  afterwards  the 
nuclei  from  which,  when  civilization  began  to  dawn  through 
the  darkness  of  the  times,  a  knowledge  of  the  principles  of 
most  of  the  useful,  and,  we  may  say,  all  the  ornamental  arts, 
began  to  extend  themselves  into  society  at  large.  Of  all  that 
appertained  to  the  cultivation  of  intellectual  pursuits^  the 
monasteries  were  the  only  nurseries,  and  the  monks  the  only 
exponents,  independently  of  their  literary  labors;  they  were  the 
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artists^  the  men  of  science^  and,  in  many  cases,  even  the  artisans 
of  the  perbd;  and  it  was  only  throng  their  fostering  care 
that  the  gems  of  many  a  useful  art  were  brought  down  to  a 
period  in  which  they  were  enabled  to  take  root  and  bear  fruit 
aiimidantly  for  the  extended  advantage  and  benefit  of  later 
times.  It  would  be  a  Tain  and  fruitless  task  to  attempt  to 
learn  anything  of  the  early  history  of  wood  carving.  This  art 
must  have  originated  at  a  period  far  too  remote  to  have  left 
any  record  of  its  events;  and,  indeed,  of  all  the  ornamental  arts, 
this  is  perhaps  the  most  primitive,  and  the  one  which  was  first 
practised  by  man  in  his  most  uncultivated  state.  It  is,  however, 
an  art  which  has  always  gone  on  improving,  as  greater  skill 
was  gradually  acquired  in  constructing  tods  suitable  for  the 
purpose  of  cutting  wood;  for,  in  addition  to  artistic  ability,  the 
wood  carver  must  possess  great  manual  dexterity,  and  a  facility 
of  execution  which  must  depend  in  a  great  measure  upon  the 
nature  of  his  tools.  The  first  carvings  were  no  doubt  exe- 
cuted— ^like  those  of  certain  aborigines  at  the  present  time — 
by  means  of  sharpened  stones;  next,  a  rude  knife  would  in 
all  likelihood  be  tne  instrument  employed;  and  the  art  itself 
would  progress  as  the  means  of  execution  became  more  ex- 
tended, or  better  adapted  to  the  object  in  view.  The  earliest 
specimens  of  decorative  wood  carving,  which  can  lay  claim  to 
ine  title  of  works  of  art,  are  marked,  in  many  respects,  by  the 
same  artistic  feeling  which  generally  characterize  ancient 
artistic  works.  We  have  laid  down  all  through  our  essays 
upon  decoration  the  broad  principle,  that  unity  of  effect  and 
appropriateness  of  design  to  situation  must  be,  under  all  cir- 
cumstances, the  leading  features  of  ornamental  art.  In  wood- 
carving  these  principles  ought  to  be  as  strongly  maintained  as 
in  any  other  branch  of  decoration,  and,  in  some  respects,  per- 
haps even  more  so.  Their  observance  is  peculiarly  adhered  to 
by  the  early  artistic ;  but  it  must  not  be  forgotten  that  the 
applications  of  carved  ornaments  were  then  much  more  limited 
than  at  present :  consequently,  there  were  fewer  opportunities 
for  the  artist  to  err  in  this  respect.  Carvmg  was  then  almost 
entirely  devoted  to  religious  buildings,  and  the  furnitare 
belonging  to  them :  the  rules  which  would  guide  the  artist 
would,  therefore,  be  comparatively  few,  with  regard  to  the  style 
of  ornament  considered  applicable  to  such  a  purpose.  At  the 
present  time,  carving  in  wood  is  a  most  important  art  in  con- 
nection with  the  general  ornamentation  of  household  furniture, 
in  addition  to  its  continued  application  to  the  decoration  of 
the  interiors  of  ecclesiastical  and  other  public  buildings. 
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The  use  of  carved  oniam^nt  has  become  almost 
in  furniture  j  and  so  great  is  the  demand  for  this  kind  of 
work  that  it  has  assumed  a  kind  of  commercial  character,  lead- 
ing to  the  introduction  of  mechanical  means  of  lessening  the 
trouble  and  expense  of  repeating  auidi  works,  when  required 
in  large  Quantity,  as  is  often  the  case. 

The  collection  of  specimens  of  carved  wood  lately  exhibited 
in  the  Crystal  Palace  was  so  numerous,  and,  at  the  same  time, 
so  various,  as  to  afford  us  the  means  of  arnvipg  at  a  judgment 
as  to  the  comparative  applicability  of  this  style  of  ornament 
to  decorative  purposes.  The  first  conclusion  that  forced  itoelf 
upon  our  minds  was,  that  wood-carving  is  not  an  advan- 
tageous medium  for  high  art, — that,  althoqgbj,  in  carving,  the 
enects  are  produced  by  a  species  of  sculpture,  it  canooty  under 
any  circumstances,  be  applied  advaatageously  to  the  repro- 
duction of  the  human  figure.  Every  instancy  in  which  this 
was  attempted  appeared  to  us  to  be  a  failure*  The  proper 
.unction  of  wood-carving  is  undoubtedly  mere  deeoration; 
and  although  there  were  exhibited  some  wonderful  exampW 
of  artistic  skill  (as,  for  instance,  the  works  of.  Rogers,  and 
Son,  of  liondon,  and  Wallis,  of  Louth,  in  lincolaahire),  there 
can  be  no  doubt  that  in  this  particular  direction  the  implica- 
tions of  wood-carving  are  but  limited.  One  of  the  greatest  de- 
fects in  this  branch  of  decorati<m  consisted  in  the  mnplc^- 
ment  of  a  class  ornament,  in  which  the  chief  effiirta  of  the 
artist  had  been  directed  to  the  production  of  a  niaaa  of  sculp- 
ture,, purporting  to  represent  groups  ttf  natural  otgeeta,  or 
aymoalizing  some  circumstances  connected  with  the  natoie  of 
the  decorated  object.  This  was  productive  of  two  evils: 
firstly,  the  object  itself  was  often  so  laden  with  ornament, 
that  It  became  completely  inappropriate  to  its  intended  uae, — 
the  ornament  also  being,  in  many  instances,  quite  but  of  cha- 
racter ;  and,  in  the  second  place,  the  symbolical  design  fre- 
quently embodied  a  story  di£Gicult  to  be  traced  out,  and, 
perhaps,  bearing  but  a  remote  relation  to  the  uses  of  the 
object.  The  fact  is,  that  in  ornament  of  this  kind,  conven- 
tional designs  are  the  most  suitaUe  in  eveiy  leapect;  as  we 
saw  in  the  Chinese  porcelain,  the  Indian  shawls  and  car- 
.pets,  and,  what  is  nxure  to  the  p(Mnt,  in  Uie  carvings  exhibited 
in  the  Indian  department.  It  is  not  only  unnecessary  that 
natural  objects  should  be  imitated — that  our  furniture  should 
be  half  pictures;  but  it  is  far  better  that  it  should  not  be  so, 
— that  designs  should  be  adopted,  created  out  of  mere  con- 
ventional combinations  of  forms,  and  employed  with  reference 
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to  the  appropriateneM  and  elegance  of  tbe  ornament,  and  not 
to  the  cloaeneas  widi  which  aome  totally  unsuitable  natural 
object  ia  imitated. 

Camng  in  wood  ia  clearly  as  capable  of  giving  expreaaion 
to  any  partieolar  style  of  (nmament  as  metal  work,  or  indeed 
any  other  medium  of  decorative  art ;  but  we  question  if  any 
branch  of  ornamentation  has  been  more  completely  left  at  the 
inercy  of  workmen,  generally  uneducated  in  the  principles  of 
decoration,  even  as  far  as  they  have  been  developed  in  this 
country.  We  speak  now.  of  the  style  of  carving  so  exten- 
sively employed  in  connection  with  manufacture,  and  not 
of  that  sculptural  style  in  which  the  great  master  Grinling 
Oibbona  has  been  followed  by  Rogers  and  others.  Most 
of  those  who  puraoe  the  occupation  of  carving,  do  so  as  a 
trade,  and  not  as  a  branch  of  art ;  although,  strictly  speak- 
ing, wood-carving,  for  decorative  purposes,  ought  certainly 
to  be  considered  as  much  a  branch  of  art  as  the  goldsmith's 
work,  which,  in  eariier  ages,  was  looked  upon  with  so  much 
admiration.  Now,  as  carving  is  entirely  a  manual  process, 
executed  without  the  slightest  extrinsic  aid,  excepting  that 
of  the  graver,  to  produce  artistic  efiects,  it  is  obvious  that 
the  carver  must  possess  the  mind  and  hand  of  an  artist. 
A  careful  examination  of  the  works  exhibited  proved  that 
Buch  at  least,  in  most  cases,  was  not  the  case.  The  fbmiture 
carvings  had  evidently  been  executed  after  some  established 
tontine  nvBthod,  and  generally  possessed  not  the  Itest  claim 
to  be  oonaidered  as  works  of  art.  In  the  carvings  of  Rogers 
and  otiiers  bt  that  elasa,  the  resources  of  this  art  were  pro- 
bably carried  to  their  utmost  extent;  and,  with  the  exception 
of  scmie  carvings  in  pear-tree  wood,  by  Lienard,  of  Paris,  they 
far  aurpasaed  any  works  of  the  kind  exhibited.  But  these, 
{iroperly  speaking,  cannot  be  viewed  as  decorative  carvings: 
they  have  little  more  to  do  with  decoration  than  the  picturea 
which  hang  upon  the  walls,  or  the  statues  which  line  the 
vestibule  of  a  mansion.  In  decorative  or  furniture  carving,  the 
French  and  Auatrians  are  for  more  successful  than  ourselves. 
We  will  refer  to  the  Austrian  furniture,  the  celebrity  of  which 
became  universal  during  the  time  it  was  exhibited.  Without 
refierenoe  to  tbe  design,  the  manual  skill  displayed  in  the 
carving  was  far  beyond  that  shewn  in  the  Enghsh  ftimiture : 
the  carvings  possessed  a  boldness  and  vigour,  combined  with 
a  crispnesa  of  outhne,  which  could  only  have  been  produced 
by  the  hand  of  an  artist.  In  most  respects,  too,  the  aesigns  of 
this  furniture  were  also  superior.    One  of  the  most  elegant 
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and  characteristic  works  of  this  kind  was  an  ebony  cabinet, 
exhibited  by  Le  Prince,  of  Paris ; — the  style  was  Renaissance, 
and  the  ornaments  were  beautifully  executed  and  admirably 
appropriate  in  themselves* 

Another  fine  work,  although  possessing  the  defect  we  have 
already  alluded  to,  over  ornamentation  of  the  symbolical  kind; 
was  the  great  sideboard  exhibited  by  Fourdinois,  a  noble 
work,  designed  and  carried  out  with  great  artistic  feeling. 
This,  taken  altogether,  was  perhaps  the  finest  piece  of  furni- 
ture in  the  Exhibition.  We  must  not,  however,  forget  the 
merits  of  the  Kenilworth  buffet ;  but  although  this  contained 
some  very  fine  carving,  the  large  figures  were  generally  de- 
fective, and  proved  the  correctness  of  our  remark  that  carved 
wood  is  not  a  medium  fitted  for  the  execution  of  sculptural 
works :  the  procession,  representing  the  entrance  of  Queen 
Elizabeth  into  Kenilworth  Castle,  was,  however,  extrem^ 
good;  and  the  general  style  of  the  work  worthy  of  praise.  It 
must  be  evident  that,  as  wood  carving  is  a  process  executed 
entirely  by  hand,  elaborate  works  can  only  oe  obtained  at  a 
very  considerable  cost, — a  cost  which,  if  the  works  be  exten- 
sive,  soon  amounts  to  a  sum  which  places  wood-carving  of  a 
superior  kind  quite  beyond  the  reach  of  any  but  the  wealthy  : 
except  as  a  means  of  ornamenting  furniture,  to  a  greater  or 
less  extent,  it  is  obvious,  therefore,  that  the  use  of  wood-carving 
must  be  very  limited.  In  the  time  when  books  could  only 
be  multiplied  manually,  and  the  illuminated  volume  required 
month  after  month  to  be  spent  in  the  labor  of  its  production, 
they  were  necessarily  so  costly  that  they  found  their  wbj 
into  but  few  hands ;  and  so  it  is  with  such  an  art  as  carving : 
a  work  of  any  extent  can  only  be  accomplished  slowly,  and  the 
labor  necessarily  bestowed  upon  it  enhances  its  value  to  a 
very  high  degree.  We  live  in  a  utilitarian  age,  however ; 
and  it  was  naturally  to  be  expected  that  some  effort  would  be 
made  to  apply  the  wondrous  resources  of  machinery  to  this  as 
well  as  to  other  branches  of  productive  art.  Such  has,  indeed, 
been  the  case ;  and  in  the  Exhibition  we  had  the  opportunity 
of  examining  the  result. 

The  Wood-Carving  Company  exhibited  a  piece  of  screen- 
work,  16  feet  in  height,  for  the  interior  of  a  church,  besides 
other  specimens  of  carving,  executed  by  machinery.  Of  course 
this  mechanical  method  can  only  be  applied  with  the  utmost 
advantage,  of  which  it  is  susceptible,  to  the  production  of 
works  which  require  to  be  repeated ;  although  at  the  same 
time  it  must  be  remembered  that  its  employment  is  by  no 
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means  limited  to  the  mere  reproduction  of  repeat  patterns 
on  one  plane.  We  believe  the  original  practical  application  of 
a  mechanical  apparatus  to  the  copying  of  works  in  relief,  and 
indeed  even  of  sculpture,  is  due  to  Mr.  Cheverton^  who  em- 
ployed it  in  producing  reduced  copies  of  busts^  figures^  or 
any  kind  of  designs  in  relief.  Specimens  of  carving  in  ivory, 
executed  by  this  means,  were  exhibited  by  Mr.  Cheverton  m 
the  Fine  Art  Court.  They  were  remarkable  for  their  excessive 
accuracy  as  copies,  many  of  them  being  from  well-known 
priginafsy  and  also  for  their  high  degree  of  finish  and  delicacy 
of  effect. 

Many  different  kinds  of  apparatus  have  been  devised  for  the 
multiplication  of  wood-carvings,  or  for  copying,  in  wood,  models 
previously  executed  in  some  other  material.  A.s  a  commercial 
question,  it  must  be  of  great  importance  to  have  the  power  of 
reproducing  at  will,  by  the  mere  operation  of  machinery,  copies 
Qt  works  upon  which  the  very  highest  order  of  art  has  been 
expended;  and  it  is  evidently  only  through  the  medium  of 
such  a  system  that  carved  decoration  can  ever  become  more 
extended  in  its  use,  independently  of  mere  furniture  ornament. 
In  ordinary  carving  by  hand  the  same  amount  of  labor  is  re- 
quired to  produce  an  equal  effect,  no  matter  how  often  the 
work  has  to  be  repeated.  Not  so  where  the  carving  is  exe- 
cuted by  machinery.  The  great  labor,  and,  indeed,  almost 
the  only  manual  labor,  is  expended  upon  the  original  model, 
which  is,  as  it  were,  the  matrix  from  which  all  the  others  have 
to  be  produced.  Under  such  circumstances,  the  artist  is  justi- 
fied in  bestowing  upon  it  an  amount  of  time  and  work  which 
can  only  be  remunerative  when  the  cost  is  spread  over  a  large 
number  of  copies,  produced  by  an  after  process. 

In  the  only  successful  method  of  carving  by  machinery,  the 
broad  principle  consists  in  cutting  away  the  surface  of  the 
wood,  in  which  the  pattern  or  figure  is  to  be  produced,  by  means 
of  drills,  the  course  of  which  is  determined  by  a  fixed  tracer- 
point,  with  the  motions  of  which  that  of  the  drills  is  made  to 
correspond  with  great  exactness.  The  tracer  can  be  applied, 
by  means  of  certain  mechanical  arrangements,  to  the  surface 
of  the  work  to  be  copied; — the  horizontal  movement  of  the 
tracer  being  easily  regulated  by  the  workman,  who  manages 
the  machine.  As  the  point  of  this  instrument  passes  over 
the  models  following  the  curves  and  irregularities  of  its  sur- 
face, the  drill  passes  over  the  surface  of  the  wood  to  be 
carved,  and,  being  kept  at  the  same  time  in  rapid  rotation, 
cuts  away  the  surface  until  its  depressions  and  eminences  cor- 
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respond  exactly  with  those  of  the  copy.  The  whole  operatiofa 
consists  in  catting  away  some  parts — ^leaving  others  in  re- 
lief; and,  as  the  drill  cannot  cut  below  the  level  of  the 
tracer,  and  as  that  follows  the  lines  of  the  model,  it  is 
evident  that,  in  this  manner,  a  copy  of  the  latter,  more 
or  less  perfect,  must  be  produced.  That  such  a  process 
must  be,  in  many  respects,  of  great  value,  there  can  be  no 
question.  Even  if  it  were  capable  of  doing  no  more  than  the 
roughing  out  of  the  design,  removing  the  superfluous  mass  of 
material,  and  bringing  the  whole  into  a  proportionate  condi- 
tion, it  would  have  done  much :  an  amazing  amount  of  hand- 
labor  would  have  been  saved;  and  it  would  only  require  to 
be  finished  up  by  the  tool.  This  after-finish  is,  indeed, 
necessary,  to  a  greater  or  less  extent ;  but  the  work,  when 
removed  from  the  machine,  may  have  been  brought  (when 
desired)  into  a  very  perfect  state,  requiring  but  little  after 
assistance  from  the  carver :  it  is  not  here  that  the  difficulty 
lies.  As  a  question  of  art,  however,  the  case  is  somewhat 
different;  but,  in  the  commercial  sense,  this  invention  of 
wood-carving  is  excellent.  There  are  numberless  cases  in 
which  carving  is  employed  where  a  mere  perfection  of  execu- 
tion, a  mechanical  regularity,  and  a  sharp  outline,  take  the 
place  of  a  higher  kind  of  merit.  When,  for  instance,  it  is 
necessary,  as  in  Gothic  wood-work,  to  merely  repeat  the  same 
design — the  same  panel,  or  the  same  frieze,  an  infinite  number 
of  times,  machine  carving  is  equal,  in  every  respect,  perhaps 
superior,  to  hand  carving ;  but  where  anything  approaching  to 
art  is  required,  then  the  old  method  reasserts  its  supremacy. 
The  touch  of  the  artist  is  just  as  evident  in  a  piece  of  wood- 
carving  as  it  is  in  a  sketch  upon  the  canvas :  it  was  in  this 
that  the  carving  upon  the  Austrian  furniture  so  far  excelled 
the  English  furniture  carving.  In  the  former  you  could 
perceive  every  touch  of  the  graver :  it  was  sharp  and  vigorous, 
as  if  the  hand  of  the  workman  had  been  directed  by  a  mind 
which  thoroughly  comprehended  and  mastered  the  difficulties 
of  the  task.  In  the  English  carving,  excepting  the  kind  of 
carving  we  mentioned  before,  all  was  smooth,  and  round,  and 
edgeless :  it  gave  the  idea  of  having  been  all  polished  up 
with  glass-paper,  to  remove  touches  of  which  the  artist  was 
ashamed.  Machine  carving  possesses  a  similar  defect :  there 
is  a  want  of  that  vigorous  touch  which  can  only  come  from 
the  trained  mind  and  hand. 

Mechanical  cutting  away  the  surface,  although  we  believe 
the  only  successful  method  employed  for  multiplying  copies  of 
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designs  on  wood,  is  not  the  only  one  that  has  piirppsed  to  effect 
this  object.  In  a  plan,  which  was  novel  and  ingenious  in  idea,  a 
hollow  mould  of  the  work  to  be  copied  was  executed  in  cast  iron, 
and  its  internal  surface  made  as  perfect  as  possible,  and  brought 
to  a  high  degree  of  finish.  In  order  to  produce  a  copy  of  this 
mould,  it  was  heated  to  redness,  and  placed  upon  a  piece  of 
wood  prepared  to  receive  its  impression.  The  hot  iron  neces- 
sarily consumed  the  portions  of  wood  with  which  it  was  in 
oontact,*-reducing  them  to  charcoal,  which  could  easily  be 
removed.  This  process  was  continued  time  after  time,  until 
the  superfluous  wood  was  quite  removed :  the  block  must  then 
necessarily  fill  up  the  mould  a  rough  copy  of  which  would  thus 
have  been  produced.  Now,  in  relation  to  the  art  of  wood-carv- 
ing, it  most  be  manifest  that  such  a  contrivance  could  have  but 
very  little  value.  A  copy  of  any  object  produced  in  this  maar 
ner  could  be  nothing  more  than  a  rough  approximation  to  its 
form.  It  is  true  that  such  a  proceeding  may  diminish,  in  some 
degree,  the  labor  of  reducing  the  mass  of  wood  to  a  size  some- 
what proportional  to  the  work ;  but,  in  saving  labor  in  one 
direction,  it  would  entail  double  its  amount  in  another;  and 
altogether  we  can  scarcely  view  the  process  as  anything  but 
quite  impracticable,  although  it  indicates  considerable  ingenuity 
in  conception.  After  all,  the  means  by  which  the  carving  is 
produced  must  be  a  secondary  matter  for  consideration^  as 
compared  with  the  artistic  part  of  the  question.  Carved 
wood  is,  under  many  circumstances,  a  most  appropriate 
and  beautiful  style  of  decoration,  and  we  desire  to  see  its 
employment,  as  a  means  of  ornament,  brought  under  the 
influence  of  the  same  principles  which  should  govern  the 
application  of  ornament  in  every  case.  It  matters  but  little 
whether  the  object  to  be  ornamented,  be  a  carpet^  a  porcelain 
vase,  the  furniture  of  a  room,  or  the  interior  of  a  public  build- 
ing. The  first  great  principle  is  to  make  the  ornament  suitable 
to  its  situation ;  the  second,  to  render  the  ornament  agreeable 
to  the  eye  through  the  skilful  adaptation  of  its  forms  and 
color;  the  third,  to  tnake  the  ornament  subservient  to  the 
object  decorated,  and  not  the  object  a  mere  means  of  exhibiting 
the  ornament. 
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THE  INDUSTRIAL  EXHIBITION  CONSIDERED 
IN  ITS  POLITICAL  BEARINGS. 

It  ia  said  to  be  a  peculiar  characteristic  of  great  men^  that 
they  are  enabled  to  bend  circumstances  to  their  will;  but 
not  a  few  are  the  instances  presented  by  history  of  circam- 
stanoes  thwarting  the  designs  of  the  most  powerful  and  reso- 
lute of  mankind,  and  making  even  nations  unwillingly  submit 
to  an  overpowering  necessity.    The  reason  for  this  is  obmus 
enough  to  the  keen  observer ;  for  success  depends  iar  more 
upon  the  nature  of  the  end  sought  to  be  attained^  than  the 
amount  of  means  at  hand  for  its  attainment.     It  is  truth 
alone  that  can  eventually  triumph,  whatever  amount  of  tem- 
porary success  may  wait  upon  the  exertions  of  self-interest| 
backed  up  by  artifice  or  physical  force.    To  the  political 
economist^  the  knowledge  of  this  fact  serves  to  explain  why 
the  supposed  judicious  policy  pursued  by  our  legislature  with 
respect  to  the  mercantile  interests  of  Great  Britain  for  the 
last  three  centuries  ia  now  doomed  to  an  utter  reversal.     That 
this  must  be  the  ultimate  result  of  the  late  successful  display 
of  the  products  of  industry  of  all  nations  in  Hyde  Park  we 
have  no  doubt,  although  it  may  be  reserved  for  a  future  age 
to  prove  the  correctness  of  this  opinion.     In  the  meanwhile 
it  may  be  well  to  examine  a  little  into  the  probable  bearing 
of  the  Great  Exhibition  upon  the  industry  of  the  world; 
for  such  an  enquiry  will  form  an  appropriate  termination  to 
our  labors  of  reviewing  the  contents  of  the  Crystal  Palace^  and 
the  processes  connected  with  their  production. 

Dtiring  the  earlier  ages  of  the  world,  when  mankind  was 
in  a  more  primitive  state,  and  the  science  of  political  economy 
ynis  yet  unborn,  nations,  acting  up  to  their  twilight  know* 
ledge,  considered  it  sufficient  grounds  for  the  establishment 
of  mercantile  transactions  with  each  other,  that  one  country 
was  able  and  willing  to  furnish  what  another  was  desirous  of 
exchanging  for  a  proper  equivalent;  and,  by  affording  every 
facility  for  such  exchanges,  a  mutual  benefit  was  supposed  to  be 
derived  therefrom.  This  was  not  only  the  system  adopted 
in  the  ancient  world,  but  even  in  modem  Europe  it  was 
found  to  conduce  greatly  to  the  wealth  of  those   Powers 
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who  fostered  its  growth.  In  the  reign  of  Henry  III.  we  find 
an  Act  passed,  which  gave  to  all  merchants,  unless  otherwise 
expressly  prohibited,  safe  conduct  either  to  leave  or  enter 
England,  to  stay  in  one  place,  or  travel  through  the  country, 
for  the  purposes  of  commerce  ;*  and  this  was  confirmed  by 
an  Act  of  Edward  III.,  which  declared  that  the  sea  shall  be 
open  to  all  merchants  to  pass  where  they  please  y\  and  also  by 
others  of  like  nature.  Not  long  after  this  commenced  that 
System  of  excluding  foreign  manufactures  and  produce,  which, 
when  fully  developed,  completely  stultified  those  Acts  which 
were  eminently  calculated,  even  at  that  early  date,  to  raise  this 
country  to  opulence  and  renown.  It  would  be  a  curious  subject 
for  enquiry,  to  ascertain  in  what  proportion  the  obloquy  of  this 
policy  might  fairly  be  divided  between  the  Crown  and  the 
people;  for,  whatever  might  be  the  personal  advantage  which 
the  prince  derived,  from  granting  a  monopoly  of  a  manufac- 
ture to  an  individual,  or  a  guild,  it  was  for  the  exclusive 
benefit  of  the  party  privileged  to  undertake  a  particular 
manufacture  within  the  realm  that  the  foreign  production 
was  inhibited.  As  far  as  we  have  been  able  to  discover, 
monopolies  seem  to  have  increased  in  proportion  to  the 
pecuniary  embarrassments  of  the  reigning  sovereign.  This 
would  seem  to  indicate,  that  the  creation  of  such  privileges 
was  tacitly  understood  to  be  the  arbitrary  disposal  of  the 
natural  rights  of  the  subject,  to  provide  for  the  necessities  of 
the  Crown.  But  so  pernicious  was  the  effect  of  this  system 
to  the  interests  of  the  country  at  large,  that  even  that  arbi- 
trary princess,  Elizabeth,  felt  obliged  to  cancel  the  most 
odious  of  the  exclusive  privileges  which  she  had  created.  It 
was,  as  is  well  known,  in  the  reign  of  James  I.  that  the  limits 
of  the  prerogative  of  the  Crown  were  defined ;  and  all  power 
of  granting  monopolies,  of  whatever  kind  (with  the  exception 
of  patents  for  inventions)  was  vested  in  parliament. 

To  watch  the  progress  of  the  legislature  from  this  period, 
with  respect  to  trade  and  manufactures,  is  not  a  little  instruc- 
tire ;  for,  from  a  survey  of  its  proceedings,  we  gather  unmis- 
takeable  evidence  that  the  system  of  monopolies  can  be  traced 
to  no  other  source  than  the  selfishness  of  human  nature  : 

*  9  H.  III.,  c.  30.  t  2  Ed.  III.,  c.  9. 
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iU  iim  ia,  and  ean  be  no  othear  than,  aelf^mtaest  as  opposed 
to  the  general  good.     By  transferring  the  power  from  the 
sovereign  to  the  legislatarey  although  the  same  spirit 
at  the  counciky  and  prompted  the  aotiona  of  both,  there 
nevertheless^  this  advantage  gained,  vis.,  that  the  limits  of 
the  proscription  became  considerably  enlarged,  by  all  British 
subjects  b^ng  admitted  to  the  privileges  which  had  hereto* 
fore  been  confined  to  an  individual,  or  a  small  company  of 
traders.    Instead  of  reverting  to  that  sound  poliqr  which 
was  adopted  by  Edward  III.,  we  find,  in  the  rngn  of 
Charles  II,  that  restrictions  were  made  by  parliament  to 
the  exclusion  of  aliens,  in  suppl3fing  vendiUe  commodities  to 
any  of  the  lands,  islands,  and  plantations,  bdon^ng^  or 
which  may  belong,  to  the  king  or  his  successors  in  Asia, 
Africa,  or  America,  on  pain  of  forfeiture  of  their  goods.*     Not 
to  dwell  too  minutely  on  the  retrograde  steps  taken  to  bring 
oar  mercantUe  relations  with  foreign  states  to  the  unsatnfce- 
tory  position  which  they,  until  very  recently,  held,  we  nsay 
remark,  that  in  proportion  as  the  representstives  ot  the  peq>Ie 
became  aware  (tf  the  importance  of  indnstrial  h^its  to  a 
civilised  community,  so  were  their  legidative  measures  di- 
rected to  the  shutting  up,  if  it  were  posriUe,  within  die 
Kmits  of  the  Britidi  Empire,  all  the  good  diat  might  be  ex- 
pected to  flow  fix>m  the  industry  and  skill  of  its  inhabitants. 
Thus,  in  the  reign  of  George  II*,  when,  with  the  growth  of 
science  generally,  it  might  fairly  have  been  supposed  that 
some  advance  would  have  been  made  in  Catfaoming  the  mys- 
teries of  political  economy,  an  Act  was  passed,  by  which  any 
person  soliciting  an  artificer  in  any  manufacture  of  Great 
Britain  or  Ireland  to  go  abroad,  became  liable  to  the  forfeitnre 
of  JE600,  and  to  one  year's  imprisonment.t    Again,  so  late  as 
the  third  year  of  William  IV.,  we  find  an  Act  passed  for  the 
general  regulation  of  the  customs  wherein,  among  other  mat- 
ters, the  exportation  of  all  kinds  of  machinery  pertaining  to 
the  manufacture  of  woollen,  cotton,  linen,  or  silk  goods, 
also  of  tools  or  engines  having  reference  to  any  manufsu;- 
tnre  carried  on  in  this  country,  was  totally  prohibited.it 
The  design  of  these  laws  was  obviously  to  prevent  the  ac- 

•  12  Car.  II..  c.  18.        f  78  Geo.  II.,  c.  18.        *  8  &  4  W.  IV.,  o  52. 
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qoitition  by  finreigners  of  the  knowledge  and  fadlkiet  posaevad 
by  English  artiBans  for  the  prosecution  of  their  daily  laboca; 
as  if  it  were  any  more  in  the  power  of  a  self-aggrandising 
government  to  atay  the  progress  of  intelligence  than  to  con* 
trol  the  reatlesB  ocean!  It  is  well  to  notice  (beeanae  it 
givea  a  key  to  the  frequent  anomalies  discernible  in  modern 
legislation),  that  the  same  influence  which  dictated  the 
enacting  of  these  prohibitory  laws  was  also  the  causa  cxf 
their  abrogation.  After  it  had  been  demonatrated  thai  no 
punishment  which  a  British  government  dare  inflict,  waa 
adequate  to  prevent  enterprising  artisans  from  applying  their 
skill  where  it  was  best  remunerated ;  and  that  the  riska  in* 
curred  in  exporting  took  and  machinery  did  not  deter  foreign 
capitalists  from  providing  themsdves  with  the  most  perfect 
specimens  of  British  construction  (from  which  foreign  work* 
men  could  easily  manufacture  any  number  required,  and 
thereby  render  it  unnecessary  to  apply  again  to  England), 
self-interest  came  again  to  the  rescue.  It  was  now  evident, 
that  the  establishment  of  textile  and  other  manu£B«fcureSj 
after  our  mode,  could  by  no  means  be  prevented  abroad ;  and 
it  was  therefore  thought,  that  as  we  could  no  longer  hope  to 
command  an  ezduaive  market  for  the  goods  manufactured 
from  our  machinery,  it  would  be  well,,  at  least,  to  secure  the 
manufi&cture  of  the  machinery  itself;  and  hence  emanated 
the  Act  of  1848,*  by  whidi  so  much  of  the  Act  of  William  aa 
related  to  prohibiting  exports  of  machinery  was  repealed.  The 
time  had  now,  however,  arrived  for  a  couaiter*action  on  the  part 
of  foreign  governments;  for  the  manufacture  of  those  machinea 
and  tools  which  they  had  been  once  so  desirous  to  import, 
was  now,  by  dint  of  foreign  otqpital  and  English  skill,  become 
a  staple  branch  of  home  industry  with  them;  and  the  same 
feeling,  therefore,  which  thus  tardily  prompted  the  free  expor- 
tation of  our  utilitarian  works  in  metal,  urged  the  foreign 
makers  to  demand  protection  against  their  competitors  abroad. 
Such  has  long  been  the  policy  of  all  civilized  nations  in  reapect 
of  their  commercial  relations  with  each  other;  for,  if  they  have 
been  slow  to  adopt  the  unselfish  theories  of  Adam  Smith,  they 
readily  enough  received  and  acted  upon  the  maxim  of  an 

•  «  «ad  7  Vic,  «ap.  84. 
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earlier  writer, — ^that  "when  the  coiintry  exported  to  a  greater 
Yalue  than  it  imported,  a  balance  became  due  to  it  from 
foreign  nations,  which  was  necessarily  paid  to  it  in  gold  and 
silver,  and  thereby  increased  the  quantity  of  those  metals  in  the 
kingdom ;  but  that,  when  it  imported  to  a  greater  value  than 
it  exported,  a  contrary  balance  became  due  to  foreign  nations, 
which  was  necessarily  paid  to  them  in  the  same  manner,  and 
thereby  diminished  that  quantity/'*  It  is  still  clearly  the  desire 
of  all  the  governments  of  the  civilized  world  to  make  their 
exports  exceed  their  imports,  and  thus  obtain  a  balance  in 
their  favor ;  or  how  else  can  we  reconcile  the  policy  that  ex- 
cludes, by  protective  duties,  any  natural  produce  oft  manufae- 
tnre  that  would  otherwise  be  imported  ?  We  are  told,  by 
Adam  Smith,  that  the  precious  metals  are  no  more  to  be 
desired  than  any  other  marketable  commodity ;  and  also,  that 
it  is  unwise  in  statesmen  to  attempt  to  direct  the  application 
of  the  capital  of  private  individuals.  But  the  tendency  of 
protective  duties  is,  as  above  mentioned,  to  give  importance 
to  the  accumulation  of  specie ;  and  also  to  divert  the  applica- 
tion of  capital  to  unnatural  channels.  This  latter  assertion  is 
thus  supported  by  our  authority :  "  To  give  the  monopoly  of 
the  home  market  to  the  produce  of  domestic  industry,  in  any 
particular  art  or  manufacture,  is,  in  some  measure,  to  direct 
private  people  in  what  manner  they  ought  to  employ  their 
capitals,  *  *  *  for,  if  the  produce  of  domestic,  can  be 
brought  there  as  cheap  as  that  of  foreign,  industry,  the  regu- 
lation is  evidently  useless.**  The  true  policy,  therefore,  for 
governments  to  pursue,  is  to  abandon  the  attempt  to  obtain 
an  unfair  advantage  over  other  states  in  their  mercantile  rela- 
tions, since  it  must,  sooner  or  later,  end  in  failure ;  for  no  iso- 
lated interest  cain  be  protected  but  at  the  expense  of  the  rest  of 
the  community;  and,  indeed,  in  some  cases,  the  grant  of  a  mo- 
nopoly will  be  found  to  produce  the  very  opposite  effect  it  was 
intended  to  give.  The  unjustifiable  stoppage  of  our  supplies  of 
sulphur  firom  Sicily  (noticed  at  page  456  ante)  is  a  remark- 
able case  in  point,  as  it  drove  English  manufacturers  to  find 
an  efficient  substitute  therefor  among  our  own  mineral  pro- 
ductions. 

*  Mun'8  England's  Trecmire  in  Foreign  DradCf  quoted  by  Abam  Smith, 
Book  IT.  c.  1. 


Its  Political  Bearings.  501 

It  is  a  circumstance  likely  to  take  a  creditable  place 
in  hhtOTj,  notwithstanding  the  doubts  at  present  enter- 
tained respecting  the  recent  change  in  our  foreign  commercial 
relations,  that  England,  who  has  never  been  backward  in  fur- 
thering every  noble  project  started  for  the  benefit  of  humanity, 
was  the  first  to  confess  to  the  unsoundness  of  the  system 
which  had  so  long  obtained  credence  in  the  councils  of  all 
civilized  states,  and  ignore  her  opinion  by  a  voluntary  act 
which  severely  tested  the  consistency  of  her  political  faith* 
The  abolition  of  the  com  laws,  followed,  as  it  has  been,  and 
will  yet  further  be,  by  remissions  of  almost  prohibitive  duties 
on  foreign  produce,  is,  we  think,  calculated,  in  its  remote 
effects,  to  do  far  more  for  the  permanent  happiness  of  mau« 
kind  than  all  the  physical  force  revolutions  that  are  recorded 
in  the  world^s  history.  By  taking  this  initiatory  step,  Eng- 
land has  displayed  a  worthy  example  of  disinterestedness; 
inasmuch  as,  with  the  certainty  of  no  reciprocal  benefit^  at 
least  from  many  quarters,  she  has  thrown  open  to  the  mer- 
chants of  the  whole  world  the  solid  advantages  of  British 
citizenship, — recognizing,  for  the  first  time,  the  existence  of 
that  relationship  between  nations  which  we  are  taught  should 
subsist  between  man  and  man,  viz.,  the  will  to  do  to  others  as 
we  would  they  should  do  to  us.  This  example  of  retrogres- 
sion towards  unsophisticated  truth,  which,  as  we  have  seen, 
formed  the  basis  of  our  earliest  statutes,  relating  to  commerce,^ 
cannot  but  be  followed,  in  due  time,  by  other  countries ;  and, 
when  mercantile  transactions  are  wholly  free,  we  may  perhaps 
find  that  stagnation  in  trade  is  as  little  to  be  feared  as  a  glut 
of  specie  has  hitherto  troubled  us.  Before,  however,  the  un- 
fettered interchange  of  commodities  can  be  thus  brought 
about  with  advantage  to  all  parties  concerned  either  directly 
or  indirectly  in  the  traffic,  it  becomes  necessary  that  the  ca- 
pabilities of  all  exporting  countries  should  be  thoroughly  ap- 
preciated; and  to  that  end  is  an  exhibition  of  the  products  of 

*  In  reference  to  this  subject,  we  find  the  following  remark  from  a 
learned  writer : — "  In  the  twenty-fifth  year  of  the  reign  of  that  enlight- 
ened prince  [Edward  III.]  a  statate  was  passed,  granting  a  free  trade 
equally  to  foreigners  and  natives ;  and,  had  this  idmirame  expedient  of 
senatorial  wisdom  been  suffered  to  remain  in  fuU  force,  the  commerce  of 
this  country  would  have  risen  into  notice  at  a  much  earlier  period,  and  our 
political  hemisphere  would  not  again  have  deyolved  into  uttco*  obscority."— 
jSaMjf  en  ihe  Law  cfBatentSy  by  J.  D.  Colueb,  Lond.,  1803. 
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industry  of  all  natk>ii8-*^siich  fts  that  we  have  had  ao  recent 
an  opportunity  of  examining— of  the  utmost  service.  Suffi- 
cient proof  is  presented  in  the  series  of  papers  which  we  hare 
devoted  to  the  consideration  of  the  Exhibition^  that  the  valu* 
i^)le  hints  which  manufactorerB  might  derive  therefrom,  for 
the  ipiprovement  of  their  several  branches  of  industry,  mast 
he  numberless;  in  that  respect,  therefore,  much  good  might 
be  fairly  expected  to  result  from  studying  the  contents  of  the 
Crystal  Palace ;  but  by  far  the  most  useful  lesson  which  a 
careful  examination  of  this  unparalleled  collection  was  calcu- 
lated to  teach,  is  the  unmistakeable  supremacy  of  the  various 
nations  in  some  particular  manufacture,  or  in  the  natural 
facilities  they  severally  possess  for  supplying  some  raw  mate- 
rial reqpiired  by  the  manufacturers  of  other  countries.  In- 
formation of  this  kind  is,  or  ought  to  be,  of  the  same  value  to 
nations  that  self-knowledge  is  to  individuals;  for,  without 
it,  how  fatally  wrong  may  the  energies  of  a  people  be  di- 
Tected!  To  take  a  home  example  of  this  error — Ireland 
piresents  a  melancholy  instance  of  misdirected  aims.  It  is 
far  from  our  intention  to  lead  our  readers  through  the  various 
departments  of  the  Crystal  Palace^  and  point  out,  on  the  one 
hand,  the  several  branches  of  industry  which  each  and  all  the 
nations  may  follow  with  certainty  of  success;  or,  on  the 
Other,  to  dictate  what  pursuits  should  be  abandoned,  to  avoid 
inevitable  disappointment;  for,  if,  by  possessing  the  know- 
ledge of  a  seer,  we  were  enabled  to  do  this,  the  announcement 
of  our  judgment  would  be  at  least  premature.  The  fii^  and 
greatest  step  is  to  convince  the  powers  that  be  of  the  folly  of 
attempting  to  naturalise  exotic  branches  of  industiy  on  an 
unoongenial  soil ;  and,  when  this  is  once  attained,  a  short 
experience  of  what  pursuits  are  profitable,  and  what  are  not, 
will  suffice  to  direct  the  enterprise  of  all  nations  into  the 
channels  respectively  destined  for  its  reception.  Never,  until 
now^  has  the  means  been  provided  for  impressing  this  great 
lesson  on  mankind;  but  the  req>on8e  to  the  invitation  sent 
forth  by  England,  to  contribute  specimens  of  industry  of  all 
peoples,  has  furnished  the  most  ample  opportunity  that 
could  be  desired.  Viewed  in  this  light,  the  Great  Exhibition 
is  calculated  to  produce  invaluable  benefits;  for  it  was,  in 
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itself^  a  miniature  rfepresentation  of  what  the  home  market  of 
every  nation  may  hecome  when  all  restrictive  import  duties 
are  abolished,  and  merchants  are  left  at  Kberty  to  represent 
ihe  genius  of  their  several  countries  in  a  manner  most  ac- 
ceptable to  the  people  with  whom  they  are  trading.  Here 
was  free  admittance  for  all  products,  both  artistical  and  utili- 
tarian ;  but  only  a  remote  prospect  presented  itself  of  their 
advantageous  disposal ; — ^yet,  with  this  and  sonie  other  un- 
avoidable drawbacks,  we  were  supplied  with  a  collection  of 
articles,  whose  beauty,  or  more  substantial  quaK(|es,  were  un- 
precedented. 

The  success  of  the  Exhibition  is  sufficient  evidence,  not 
only  of  the  existence  of  a  general  desire  to  supply  foreign 
markets  with  every  conceivable  product  of  nature  or  of  skill, 
but  also  to  be  possessed  of  every  means  capable  of  facilitating 
the  various  industrial  processes.     There  seems  to  be  little 
prejudice  required  to  be  broken  down  before  men  can  be 
awakened  to  the  advantages  derivable  from  the  modem  ad- 
vances in  practical  science ;  and  little,  if  any  desire,  to  shut 
out  communities  from  the  benefits  accruing  from  the  expe- 
rience of  others,  is  now  perceptible.  So  far,  then,  public  opinion 
in  all  climes  may  be  said  to  have  advanced;  and  it  remains 
for  those  who  hold  the  reins  of  power  to  imitate  the  example 
of  England,  by  withdrawing  the  artificial  barriers,  which  were 
raised  in  ignorance  and  have  been  supported  by  cupidity. 
That  this  will  eventually  result  from  the  great  gathering  of 
the  present  year,  is,  as  we  have  already  indicated,  our  firm 
conviction ;  but,  if  we  may  judge  from  former  experiences, 
this  sweeping  reform  will  rather  be  submitted  to  as  a  neces- 
sity than  promoted  by  foreign  governments.     Should  this 
sound  policy,  which  is  built  on  a  principle  of  justice  that 
cannot  be  controverted,  meet,  as  we  trust  it  may,  with  a 
speedy  and  universal  adoption,  the  change  will  unquestion- 
ably be  due  to  the  potent  influence  of  the  Great  Exhibition. 
In  that  case,  there  will  be  no  need  for  material  records  to 
keep  in  remembrance  the  assembling  of  the  nations  in  1851, 
to  commemorate  the  triumph  of  imobtrusive  industry ;  for  of 
this  unexampled  festival  it  may  be  said — si  monumentum 
gtueriSj  circumspice. 
VOL.  xzxix.  8  s 
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7b  John  Stbphsns^  of  the  AlbpneSy  in  the  parish  ofAtiieg 
AbbotUy  in  the  county  of  Salop,  Geni.,  far  certain  in^o^e^ 
mefdB  M  throMkinff  maeUnery. — [Seated  lOtb  VAmuey, 
1861.] 

This  invention  consists  in  actnating  the  fiiction-smiaoes  of 
thrashing-machines^  or  those  parts  which  disengage  the  seed 
from  the  plant,  so  that  they  shall  act  as  rubbers,  instead  t^ 
beaters  or  strippers,  as  heretofore.  By  this  means,  the  thrash- 
ing operation  is  said  to  be  more  perfecdy  effected  than  by  the 
ordinary  machinery  used  for  that  parpose,  and  that  widi  a 
great  economy  of  power  and  less  injury  to  the  ntnW. 

In  Plate  YI.,  fig.  1,  is  a  longitudinal  deration,  partly  in 
section,  of  so  much  of  a  thrashing-machine,  constructed  ae^ 
cording  to  this  invention,  as  will  shew  the  nature  of  the  im* 
provement ;  and  fig.  2,  is  an  end  view  of  the  same, — ^being 
partly  in  section,  a,  is  the  main  driving-shaft  of  the  maehine, 
turning  in  bearings  in  the  main  framing;  b,  is  a  drum, 
grooved  on  its  periphery,  and  keyed  fast  to  the  shaft  a,  whidi 
also  carries,  at  one  end,  a  bevdled  wheel  c.  lliis  wheel  r, 
gears  into  and  drives  a  pinion  e,  mounted  on  a  crank-ahaft/ 
which  turns  in  suitable  bracket-bearings,  projecting  from  the 
main  framing.  To  the  crank-shaft  two  rods  ff,  g*,  are  con- 
nected ;  and  these  are  severally  attached  to  sliding-bars  h,  k^, 
by  vertical  studs,  projecting  from  these  bars,  passing  through 
the  socketted  end  of  the  rods  ff,  ^*.  These  bars  h,  h*,  slide 
in  guides,  made  for  them  in  the  end  framing  of  the  machine; 
and,  to  their  under  sides,  are  attached  ribbed  or  grooved  fric- 
tion-surfaces  i,  «*,  by  means  of  screws,  which  admit  of  the 
nice  adjustment  of  the  surfaces,  as  regards  their  distance  from 
the  drum  b,  k,  A*,  are  weighted  guide-rollers,  for  guiding 
the  material,  to  be  operated  upon,  into  and  out  of  the  ma- 
chine. The  action  of  the  machine  is  as  follows: — Rotary 
motion  being  communicated  to  the  shaft  a,  by  hand  or  other 

Eower,  the  drum  b,  is  caused  to  rotate,  knd  with  it  also  the 
evil-wheel  c,  which,  taking  into  the  pinion  e,  as  before  said, 
will  rotate  the  crank-shaft,  and,  through  the  rods  ff,  ^,  cohn 
municate  a  reciprocating  motion  to  the  fnction-surfaces  t,  t*. 
The  material  to  be  operated  upon  (say,  for  instance,  wheat)  is 
fed  into  the  machine  between  the  drum  b,  and  the  roUer  k; 
which  latter  will  be  caused  to  revolve,  in  ^  the  direction  of  the 
arrow,  by  friction  of  contact,  and  pass  the  wheat  under  the 
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friction-snrfaces  i,  i*;  but,  as  these  have  a  motion  at  right 
angles  to  that  of  the  drum,  tbty  will  sarendly  rub  the  ears  of 
wheat  against  the  ribbed  or  irregular  surface  of  the  drum,  and 
cause  the  seed  to  be  disengaged  therefrom.  In  order  to  effect 
ttiis  the  more  perfectly,  the  friction<^urfocet'*^,  is  set  nearer  to 
the  dram  than  the  friction-surfiice  i;  so  that  those  ears^  which 
fail  to  b^  sQjBiciendy  acted  upon,  white  passing  under  tfaeiirst 
friction-sarfaccy  will  be  made  to  yield  aJl  the  seed  they  oon* 
tain,  by  pa«ingund«fr  the  action  of  the  second  8«rfece.  The 
Straw  uien  passes  off,  being  guided  out  of  the  machine  by  the 
roller  k^-,  and  the  sejsd^  falling  down,  is  acted  upon  by  a  blast 
of  air  from  a  fan  in  the  well-known  way  (but  not  shewn  in 
the  drawing),  for  the  purpose  of  winnowing  out  the  chaff  and 
pther  extraneoua  matters  therefrom.  To  prevent  the  rising 
of  the  friction-surfaces  i,  i*,  under  the  upward  pressui*e  of 
the  sti-aw  fed  into  the  machine,  antifriction-rollers  I,  i,  are 
provided  at  either  end  of  the  machine :  which  rollers,  by  acting 
on  the  upper  surfaces  of  the  bars  h,  A*,  will  enable  them  to 
resist  the  upward  pressure  put  on  their  respective  friction- 
surfaces^  and  thus  keep  the  surfaces  f,  i*,  at  their  proper  rela- 
tive distances  from  the  drum  b.  The  motion  of  the  machine 
is  rendered  uniform  by  means  of  the  fly-wheel  rf,  which  is 
actuated  by  a  cog-wheel  2,  keyed  on  to  the  shaft  a,  taking 
into  a  pinion  3,  on  the  stud  which  carries  the  fly-wheel. 

This  construction  of  machine  is  intended  principally  for 
thrashing  wheat,  peas,  beans^  Bcc.;  but,  for  thrashing  barley 
and  oats,  the  patentee  employs  a  modified  arrangement, — the 
principle  of  action  of  which  is  precisely  similar  to  that  above 
described,  although  the  means  employed  in  carrying  it  out  are 
somewhat  different.  Keyed  on  to  the  main  shaft,  which  car- 
ries the  drum,  is  a  cog-wheel,  which  gears  into  and  drives  a 
pinion,  mounted  on  a  hollow  shaft :  this  shaft  turns  in  bear- 
ings in  the  main  framing,  and  carries  a  fly-wheel,  for  steady- 
ing the  motion  of  the  machine.  Through  the  hollow  shaft  a 
squared  shaft,  forming  the  axle  of  a  card-cylinder,  passes,  for 
the  purpose  c^  receiving  rotary  motion  therefrom,  and  com- 
municating the  same  to  the  card-cylinder.  The  other  end  of 
this  card-cyhnder-shaft  is  cylindrical,  and  passes  through*  a 
gnide,  affixed  to  the  framing.  The  cylinder  is  embraced  by 
a  frame,  which  is  provided  with  a  vertical  stud,  to  receive  the 
aocketted  end  of  a  crank-arm,  through  which  a  traverse  motion 
is  communicated  to  the  card-cylinder.  The  agricultural  pro- 
duce, therefore,  which  is  to  be  acted  upon,  is  fed  into  the  ma- 
chine betwe^  the  rotating-drum  and  card-cylinder ;  and»  by 
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ike  veapraeoluig  mkotixm  of  tbe  card*oyliiider,  tht  same  kind 
of  rabbing  action  is  communicated  thereto  as  that  befofe  de- 
geribed:  iriwrebjr  tbe  aeeds  wiU  be  efibcfeoaily  disengaged  from 
the  straw..  The  diffopenee  betweeo  tlie  action  of  this  and  tke 
afaovc'described  machtne  is,  that  the  card^Gjbidev  wfll,  from 
iha  ekatie  uatuie  of  its  rotating  sarfrce,  aet  somewhai  Uke  a 
hrnsby  and  tbns  aduit  of  a  nesrer  proximity  of  the  two  frie- 
tiinmorfaces,  without  the  risk  of  crushmg,  or  otherwise  in- 
juring, the  grain  or  seed;  and,  for  this  reason,  it  ia  belter 
suited  than  the  rigid  surfrocs  for  acting  upon  sadi  prodaoe 
aa  yields  seeds  smaller  than  wheat. 

The  patentee  claims  the  application  tothrashmg  machineiy 
of  frictkm-miffaoeB  (whether  rotary  or  not)  having  a  ttaveiae 
juotioa,  whereby,  in  connection  witik  a  rotating  friction-sor- 
foce,  the  ears  of  com,  or  other  agrieukural  produce;,  may  be 
anbjeeted  to  a  rubbing  action,  for  ^  purpose  above  set  forth. 
-^[Jntalled  Avifmt,  1861.] 


Jb  William  Edward  Newtok,  of  ike  Office  for  Patents, 
66,  Chancery-ltme,  in  the  county  of  SItdcUesex,  civil  en- 
gineer, for  improvements  in  apparatus  for  the  generation 
and  condensation  of  steam  for  various  useful  purposes  ; 
also  improvements  in  certain  parts  of  engines  to  be  worked 
by  steam,  air,  or  gases, — being  a  foreign  communication, — 
[Sealed  8th  May,  1861.] 

This  invention  consists^  firstly,  in  improvements  in  the  me- 
thod of  disdMyrging  that  portion  of  the  water  from  the  boilers 
of  steam-engines  known  as  the  "  blow-off^'  water.  The  objeet 
of  this  operation  is  to  free  marine  and  other  boilers,  in  which 
water,  impregnated  with  marine  salts  or  earthy  matters,  is 
used,  from  the  effects  that  a  calcareous  or  other  deposit  w<mld 
have  upon  them,  if  allowed  to  accumulate  on  the  bottom  ol 
tiie  boiler.  The  discbarge  of  these  matters,  while  still  in 
solution,  is  effected  by  an  opearation  technically  called  "  blow- 
ing off,'^ — that  18,  causing  a  certain  amount  of  the  saturated 
or  nearly  saturated  water,  which  remains  after  the  evolution 
of  a  given  quantity  of  steam,  to  be  discharged  from  the  boilera 
at  certain  regular  intervals.  The  water,  at  these  periods  of 
discharge,  b^g  loaded  with  these  foreign  substanees^  carriea 
a  considerable  portion  of  it  from  the  boiler,  thereby  clearing 
it  sufficiently  to  prevent  any  injurious  deposit  or  aeoumula- 
tion, — an  amount  of  fresh  water  being  constantly  pumped  in 
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to  supply  boitfa  the  quantity  retjuiied  for  steam  and  that  wbieh 
has  been  blown  off. 

AceoTding  to  thia  inventioiiy  the  feed  and  bloir»off  opeiafee 
in  unisuii;  because  the  blow^offis  wholly  effected  by  the  action 
of  the  feed-water  itself;  so  that,  when  the  leed*water  ceases 
to  enter  the  boilers,  the  biow<»off '  also  ceases,-^the  opevatioli 
being  soeh  that,  at  every  stroke  of  the  feed-pumps^  a  eertain 
amount  of  water  is  discharged  from  the  boiler,  to  eieet.  the 
blow-off.  This  is  aeoomplished  by  causing  a  connection  1k> 
be  formed  with  the  stem  of  the  ordinary  ^*  check-valre/'  which 
is  put  on  all  boilers;  so  that,  at  every  rise  of  the  said  valw, 
by  the  injection  of  water  into  the  boUer,  it  is  made  to  act  on 
the  stem  of  an  outlet-valve,  eoomiunicattng  with  the  same 
boiler,  so  that  the  said  valve  is  opened  sufficiently  to  allow  of 
the  escape  of  the  blow-off  water.  ^ 

In  Plate  VL,-fig.  St,  represents,  in  settional  devation,  an 
arrangement  for  this  purpose,  a^  is  the  ordinary  check«»vi|lve ; 
b,  is  the  stem  of  the  same,  rising  up  through  the  stuffing-box 
in  the  cover.  Immediately  over  this  is  affixed  a  ddivery- 
valvcy  in  such  a  manner  that  its  stem  shall  terminate  near  tbe 
stem  of  b,  as  represented.  A  regulating  8crew*cap  c,  is  at- 
tached to  this  stem,  in  order  to  regulate  the  opening  of  the 
blow-off  valve,  d,  is  a  pipe,  leading  from  the  blow-off- valve 
to  that  part  of  the  interior  of  the  boiler  from  which  it  maj  be 
considered  most  advisable  to  take  the  blow-off  water,  e,  is 
the  discharge-pipe.  The  operation  is  effected  by  the  rising  of 
the  stem  b,  which  is  forced  up  by  the  action  of  the  feed- 
pump,  in  injecting  the  feed-water  through  the  valve  into  the 
boiler.  The  cap  e,  is  adjusted  so  as  to  be  struck  by  b,  in  its 
ascent ; — ^thus  causing  it  to  open  the  delivery-valve,  and  effect 
the  blow-off.  By  means  of  the  regulating  cap  c,  tbe  quiintify 
of  water  blown  off  may  be  increased  or  diminished,  as  the 
case  may  require. 

Under  this  head  of  the  invention,  the  patentee's  claims  are 
for  regttlatiBg  the  blowing-off  operation  by  the  action  of  the 
same  mechanism  which  controls  or  regulates  the  admission  of 
tbe  feed-water ;  so  that  the  blow-off  water  will  always  bear  a 
certain  proportion  to  the  quantity  of  water  fed  into  the  boiler  ; 
and  which  ratio  must  vary,  according  to  circumstances,  so  as 
to  cease  entirely  when  the  ''feed''  ceases  to  enter  the  boiler. 
And  particularly  connecting  the  blow-off-valve  with  the  check- 
valve,  in  such  manner  that  the  blow-off-valve  will  be  operated 
by  the  stem  of  the  check-valve. 

l^e  second  part  of  tbe  invention  relates  to  a  method  of 
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packing  pistoo  and  otber  rodsi  The  8taffiiig*>bcK  of  it 
^ylindery  made  ia  the  ordinary  way,  is  bored  ottt  truly,  and 
the  annular  portion  of  ita  bottom^  betireea  the  sidea  of  the 
box  and  the  orifice  through  which  the  piston  works,  ia  tamed 
down  at  right  angles  to  the  axis  of  the  piaton*iod,  aa  shewii 
at  fig.  4.  Upon  this  annular  bottom  is  placed  a  brass  liog 
a,  a,  fitting  the  box,  but  having  a  play  o^  say,  one«eigbth  of 
an  inch  around  the  piston-rod.  On  this  ring  is  placed  « 
brass  cup  A,  which  the  inventor  terms  a  vibrating  cup :  it  isj 
externally,  a  cylinder,  but  shaped  conically  inside^  so  aa  to 
receive,  in  addition  to  the  piston-rod,  whidi  passes  through 
it|  the  metallic  packing  c,  c.  The  packing,  which  may  be 
made  of  brass,  or  composition  metal,  or  Babbit's  metal  (whidi 
last  is  preferred),  consists  of  several  rings,  of  half  an  inch 
thick  each,  ground  truly  to  each  other,  and  fitting  aecnrateJy 
with  their  internal  edges  around  the  piston-rod; — formings 
externally,  when  laid  one  on  the  other  in  their  plaee  in  tfa^ 
cup  6,  the  frustrum  of  an  inverted  cone,  whose  upper  op 
greater  diameter  is  one-eighth  of  an  inch  less  than  that  of 
the  bore  of  the  stuffing-box,  and  its  lower  and  lesser  diameter 
equal  to  the  thickness  of  the  piston-rod.  These  rings  are 
divided  in  one  or  more  places,  and  sufficient  metal  is  taken 
out  at  the  divisions  to  allow  of  a  contraction  of  the  rings  aa 
the  wear  of  their  internal  surface  against  the  pist<Hi-rod 
causes  their  parts  to  approach  the  centres  of  their  circles* 
On  the  top  of  these  conical  rings,  a  metal  ring  d,  d,  similar 
to  the  lower  one  a,  a,  is  placed ;  and  over  this  ring — or  else 
attached  to  the  bottom  of  the  cap  or  cover  of  the  stuffing* 
box*— one  or  more  helical  springs  are  placed,  for  the  purpose 
of  keeping  a  suitable  pressure  upon  the  said  ring  d :  the  effect 
of  which  will  be  to  depress  the  packing  into  the  conical- 
shaped  chamber  of  the  vibrating  cup,  and  thereby  thrust  the 
packing  inwards,  so  as  to  embrace  the  piston-rod,  and  effect- 
ually prevent  the  escape  of  steam,  or  ingress  of  air^  along 
the  rod;  whilst  the  accuracy  of  the  fitting  of  the  outside  o£ 
the  packing  to  the  cup,  and  of  the  rings  to  each  other,  and 
to  the  bottom  of  the  stuffing-box,  will  prevent  the  escape  of 
steam,  or  entrance  of  air,  in  any  other  direction. 

For  the  purpose  of  conveniently  regulating  the  pressure  of 
the  springs  upon  the  packing,  the  inventor  employs,  in  addi- 
tion to  the  nuts  for  screwing  down  the  cap  of  the  stuffing-box,  a 
set  of  nuts  underneath  the  cap,  so  as  to  hold  it  exactly  in  any 
desired  situation,  and  give  a  certain  pressure  upon  the  pack- 
ing.   The  intention  of  the  vibrating  cup  is  to  permit  of  that 
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lateral  TootiDn  of  the  pistcm-rod  in  the  HtafBn^hot  whidi 
neoeasaiily  arises,  in  the  beat-made  machines,  from  wear  of 
paits,  loosening  of  joints,  and  other  derangements,  especially 
HI  machines  whieh^  like  locomotives,  are  driven  with  great 
velodty  over  irregular  surfaces,  and  made  to  undergo  great 
straining  of  parts. 

The  claims  under  this  part  of  the  invention  are,  first,  the 
employment  of  metallic  packing,  arranged,  shaped,  and  com* 
bined  in  a  peculiar  way  ]  viz.,  in  a  metallic  matrix  or  cup> 
shaped  and  arranged  as  is  above  described,  so  as  to  allow  a 
piston-rod  or  shaft,  passing  through  or  working  in  the  stuf-^ 
fing-box,  liberty  to  vibrate  laterally  to  a  sufficient  extent  to 
yield  to  the  unavoidable  irregularities  of  the  engine  to  which 
it  may  be  applied.  Secondly,  the  combination  of  the  conical- 
shaped  matrix  or  stuffing-box  with  the  metallic  rings  con- 
tained therein,  and  through  which  the  piston-rod  or  shaft 
moves  or  works ;  so  that^  as  the  inner  surface  of  the  packing* 
rings  wears  away,  the  rings  may,  by  the  proper  application 
of  springs  or  screws  (made  to  press  them  in  the  direction  of 
the  axis  of  the  piston-rod  or  shaft),  be  advanced  along  the 
conical  surface  of  the  matrix,  so  as  to  maintain  a  perfect  con- 
tact of  surface  both  with  the  piston-rod  or  shaft,  and  with 
the  internal  conical  surface  of  the  matrix.  And,  thirdly,  the 
use  of  the  vibrating  cup  without  the  metallic  packing :  in 
which  case,  hempen  or  other  packing  may  be  used  in  con- 
nection with  the  vibrating  cup. 

The  third  part  of  the  invention  relates  to  a  method  of  pro- 
ducing fresh  water  on  board  of  steam-ships  by  the  condensa- 
tion of  steam  from  the  main  boilers,  or  from  an  auxiliary 
boiler.  The  improvements  consist,  firotly,  in  combining  a 
tubular  condenser  with  the  main  boilers  of  a  steam-ship,  and 
with  an  auxiliary  boiler  specially  adapted  to  the  purpose,  and 
with  an  auxiliary  steam-engine  and  water-pump ;  which  said 
auxiliary  engine  has  also  a  double  connection,  so  as  to  take 
steam  either  from  the  main  boilers  of  the  ship  or  from  the 
auxiliary  boiler ;  by  means  of  which  combination,  fresh  water 
18  produced  from  the  main  boilers,  when  these  are  in  use  for 
the  purposes  of  propelling  the  ship,  and  then  without  the 
necessity  of  using  the  auxiliaiy  boiler ;  and  when,  by  accident 
or  other  cause,  the  main  boilers  are  not  in  use,  the  requisite 
supply  of  water  can  be  obtained  by  the  use  of  the  auxiliary 
boilers. 

The  improvements  consist,  secondly,  in  combining  with 
the  lower  ends  of  the  tubes  of  the  condenser  a  filter,  through 
which  the  water  shall  pass  as  it  is  dischargedi  so  that  it  may 
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be doanisd of  sub  impintiM  astnay  fasta  been  impartei to 
it  in  the  apparatue. 

i  At  fig.  6y  A,  tepvetentS)  hi  aide  wm,  a  uaaU  aoxiliarj 
eBfRMf  nith  the  nhe-^gnr  aad  other  apfiendagea  of  a  disveeU 
aetion  ateam-eiigfaie.  ^  The  ateivi-okeat  ikfia  icoiuiected  by  a 
Bteaoi'pipe  n,  wkh  the  main  boiler  or  boietaiof  a  eteamndiip 
(aot  e]^bited  in  the  drawing);  and  thia  'tteam^pipe  ft,  baa  ai 
branch-pipe  #»  leading  to  the  apper  enitif  tbecondenaer  c; 
and  11^  the  janction  of  the  two,  the  pipe  ia>  provided  with  a  • 
f<Air<^way  or  other  ^hre  0|  by  whidk  the  emdenaiar  and  tbe 
engine  can  be  thioam  into  oomantnieatien  with»or  oat  off 
{wKk,  the  said  bpikr  or  boilers*    The  atoain-«eheat  k^  h  also 
piovided  with  a  branob  steaai^pipe  i,  m,  wkieb  oommimicataa 
with  an  auxiliary  steam-boiler  a>  of  any  desirable  constme^ 
tien.    At  the  point  where  Ae  steaui^ipe.^  is  ooanected  to 
the  steam-chesty  it  is  prorkkd  with  a  stop-ooek  or  vab^e  r^ 
for  shntting  the  connection ;  and  W;  tbe  fraint  whese  the 
bffuielies  I,  and  m,  are  oonneeted^  there  is  a  throe*way  cock  f, 
cotnmnnicating  with  a  conthraation  of  ihe  part  l^  of  Uw  pipe 
that  leads  to,  and  connects  with^  the  main  boiler;  :so  that  (if 
desired)  steam  can  be  taken  from  the  nuan  boiler  when .  the 
condenser  is  net  to  be  U8ed|-^-«aa  when  the  antiliary  engine  ia 
to  be  employed  for  pumping  the  hold  of  the  ship,  or  as  a  fire^ 
engine* 

The  upper  end  of  the  condenser  is  also  eounectxsd  with  the 
auxiliary  boiler  by  means  of  a  pipe  d,  provided  with  a  stop- 
cock Bt  s;  by  means  of  which  the  connection  can  be  closed 
when  steaai  is  taken  from  the  main  boiler.  This  pipe  d,  ia 
is  also  provided  with  a  branch y,  leading  to  the  main  boiler; 
so  that  steam  may  be  taken  from  the  main  boiler  when  the 
engine  is  required  to  be  worked  by  steam  from  the  main 
boiler.  By  means  of  the  arrangements  above  described, 
steam  for  the  engine  or  the  condenser  may  be  taken  at  plea« 
sure,  either  from  the  main  or  the  anxiliary  boiler.  To  tbe 
enter  end  of  the  piston-rod  b,  of  the  engine,  is  attached  the 
piston  of  a  double-acting  pump  b,  of  any  desired  constmction. 
From  this  pump  extends  a  suction-pipe  t,  leading  to  the 
outside  of  the  ship ;  but  which  may  be  brancbed,  for  tbe 
purpose  of  pumping  water  from  the  hold  of  the  ship  when 
required.  Tbe  pump  is  also  provided  with  a  discharge-pipe 
h,  to  which  hose  may  be  connected  when  the  pnmp  is  used 
as  an  engine  for  thromng  or  forcing  wator;  and  theaaid 
pipe  h,  is  oonnected  with  the  npper  end  of  the  outer  case  of 
the  condenser  by  a  pipe/. 

The  condenser  is  composed  of  an  outer  k^ai^  widi  tnbes 
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anside,  in  the  mniier  of  uliai  n  geiwraU;  ksom  at  HaH'ft 
condenser.  The  tubes  are  arranged  in  two  aeries;  and  tke 
steam  descends  Ihica^gh  one  series  uid  ascends  ttmmgh 
the  other  series.  Above  the  ii|»pereiid  of  the  second  scries 
there  is  a  discharge^pipe  ie?|  governed  by  a.  code  p,  that.maj 
be  opened  or  dooM  at  pleaaurei  The  casing'  siirroiftiida 
the*  t#o  series  of  t«ri>es;  and  betweea  the  two  .series  tliere  is 
a  partition  v^  iidiich.'extaids  fmn  the  top  to  within  a  short  dis« 
tsnee  ef  the  bottoss ;  so  that  thacokl  water,  forced  in  by-  tho 
punp,  circulates  aroond  the  tabes  in  tiie  reverse  directioin  of 
the  cureolation  of  the  stean  throng  the  tdbes^^-^e  water 
bemg  discharged,  sear  the  top,  tbroogh  a  pipe  §,,  At  the 
lower  end)  the  eandenasr  is  provided  witk  a  filter  o,  of.  anv 
desirable  construelioi^  having  a  dischaiige'pipe  t^  thsoi^ 
wlddh  the  water,  resnlting  from  the  condensation  of  steam,  is 
4pcharged,  after  having  been  fflteied. 

Under  the  .third  head  of  tho  invention,  the  patentee  claims ' 
the  donbl^  connectioii  of  the  condenser  with  an  auxiliary 
boiler  and  the  maiu  bciler  or  boilers  of  the  ship,  as  describea, 
in  coiiri>inati0n  with  the  double  connection  of  the  auxiliary 
engine  with  the  auxiliary  hoik»r  and  the  main  boiler  or  boilers, 
aa  deserihed,  and  for  the  purpose  specified ;  and  also  the  em- 
ployment,  in  the  apparafcas  above,  described,  of  a  filter  iu 
combination  with  the  condenser,  for  the  purpose  and  in  the 
nuumer  described«*^[Aro0firf  November ,  1851.] 


To  Samuel  Baxter,  of  Wapp^,  in  (he  county  of  Middle* 
aea?,  shipuxrightyfiir  improvements  In  af^aratusfor  lifting, 
and  for  facilitating  the  working  or  steering  of  ships  or 
vessels.  -  [Sealed  12th  December,  1850.] 

This  invention  relates  to  improvements  in  the  construction 
and  working  of  windlsases  or  winchesv 

In  Plate  IV .,  fig.  6,  is  a  longitudinal  vertical  section  of 
the  simptest  form  of  windh,  adi^pted  to  the  side  of  a  vqsse), 
for  the  pnrpoae  of  assisting  in  working  the  eails  (such  as 
handing  home  the:  main  tack,  or  galWnt  sheets),  or  for  other 
purposes  for  which  the  apparatus  mm  be  applicable.  The 
band  a,  a,  is  prosridsd  inside  with  a  hjlow  sbaf t  c,  c,  where- 
by it  is  momotedion  the  stud  or  spindle  6,  b,  so  that  it  may 
turn  fredy  tfaereca.  One-end  of  the  spindle  ia  made  square, 
and  ia  inserted  in  a  hole,  mado  for  that  purpose,  iu  oiie  of 
the  side  timbers  of  the  ship  or  vessetv  Ou  the  inner.side  of 
the  barrd  a,  a,.»an4  near  the  Ottter  end  thereof,  there  is  a 
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toothed  radc  d^  d,  into  wUch  gears  tbe  pinion  e.  To  tlie 
outer  end  of  the  axle  of  this  pinion  the  eraiJc  or  winch-handle 
fy  for  eommunioating  motion  to  the  appaFBtu%  is  fixed*     The 

tinkHi  e,  is  monnted  in  stationary  bearings^  whidi  are  ourried 
J  the  spindle  6,  i.  The  end  of  the  barrel  a,  a,  nearest  the 
ship's  side,  is  famished  with  ratchet-teeth  ^;  and  a  dick  or 
stop-pieoe  A,  is  adapted  thereto,  for  the  purpose  of  retaining 
the  barrel  in  any  particular  position.  The  operation  of  the 
apparatus  is  as  follows : — Supposing  it  is  required  to  haul  a 
sheet  taut,  the  rope  of  the  sheet  is  first  wound  two  or  three 
times  round  the  barrd  a,  a  i  and  then  one  man,  by  merely 
turning  the  windi-handle,  csoi  trith  ease  haul  the  sheet  home 
in  mudi  less  time  than  several  men  could  effect  the  same 
operation  sirithout  the  assistance  of  the  anparatus. 

The  patentee  remarks,  that  to  admit  of  the  apparatos  being 
removed  to  another  part  of  the  ship,  where  it  may  not  gene- 
rally be  required,  it  is  constructed  as  shewn :  to  remove  it, 
therefore,  it  will  only  be  necessary  to  withdraw  the  spindle 
i,  bf  from  the  square  hole  made  in  the  ship's  timbers ;  and  it 
may  then  be  fitted  at  any  part  of  the  ship,  where  there  is  a 
similar  hole  to  receive  the  spindle. 

Fig.  7,  is  a  longitudinal  vertical  section  of  a  modificatkm 
of  the  winch  shewn  in  fig.  6, — the  object  being  to  obtain  an 
inorease  of  power.  The  barrel  is  shewn  at  a,  a,  and  is  mounted 
on  the  spindle  b,  bf  as  in  the  former  instance.  The  windi- 
handle/,  is  fitted  on  to  the  q>indle  of  a  worm  i,  in  gear  with 
a  screw- wheelj;  the  axle  of  which  turns  in  bearings  fixed  on 
the  end  of  the  spindle  6,  and  carries,  at  one  end,  a  bevil- 
pinion  in  gear  with  a  bevil-wheel  d,  secured  to  the  inner 
side  of  the  barrel  a,  a. 

The  operation  and  mode  of  applying  this  winch  is  predsely 
the  same  as  that  before  described^  and  therefore  requires  no 
further  explanation. 

Fig.  8,  is  a  transverse  vertical  section  of  a  winch  for  heav- 
ing up  chain-cables  from  lockers.  In  this  instance  it  is  made 
a  fixture;  but  the  improved  mode  of  working  the  same  is 
adapted  thereto.  Inside  the  barrel  a,  and  at  either  end 
thereof,  is  a  durcolar  rack  d,  into  which  the  pinions  «,€,  re- 
spectively gear;  on  the  outside  of  the  barrel>  and  at  each 
end  thereof,  there  is  a  ratchet-wheel  fi,  g  \  and  clicks  or  stops 
A,  A,  are  attached  to  the  sides  of  the  framing,  for  the  purpose 
of  working  therein.  Several  sets  of  studs  or  projecting 
pieces  A,  it,  are  adapted  to  the  periphery  of  the  barrel  a,  for 
the  purpose  of  gripping  or  holding  the  chain-cables.  These 
studs  are  so  arranged  that  the  links  of  the  chain  auiy  lie 
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snugly  between  them.    Hie  axk  of  the  pmiaiift«,  earnest 

EBir  of  wincb^handfes  fw  actuating  the  apparatus*  It  will 
t  seen  that  in  't&is)  as  well  as  in  the  former  eacamples,the 
^jjosiiton  of  the  elick^/dr  stoj^piede^  hy  h,  may  be  rerersBd^  to 
allow  the  barrel  to  be  worked  in  either  direction.  If  required^ 
this  may  be  so  jconstmeted  as  to  admit  of  its  being  removed 
with  facility  from  one  part  of  the  vessel  to  another.  When 
tihis  is  desired,  the  apparatus  is  secured  to  the  deck  by  means 
of  eyes  t*,  I*,  which,  being  fixed  in  the  deck,  are  made  to 
pass  through  holes  made  in  the  feet  of  the  staxidard%  and  are 
secured  therein  by  passing  horieoBtal  pins  through  the  eyes. 
At  figs.  9,  and  10,  two  of  the  improved  winches  (such  as 
that  represented  at  figs.  6,)  are  shewn  as  applied  to  a  large 
stationary  ship's  winch.  In  this  instance  the  barrels  form 
part  of  the  stationary  apparatus ;  but,  with  this  exception, 
their  construction  and  operation  is  precisely  similar  to  that 
shewn  at  fig.  6.  Figs.  9,  and  10,  also  exhibit  an  improved 
construction  of  purchase,  as  applied  to  a  stationary  ship's 
winch ;  and  which  may,  if  required,  be  also  adapted  to  a  wind- 
lass. The  internal  construction  and  mode  of  operation  of  this 
improved  purchase  will  be  best  understood  by  reference  to 
the  sectional  detached  views,  figs.  1 1,  and  12.  i,  2,  are  two 
rings  of  ratchet  teeth,  formed  on  the  periphery  of  a  wheel  /,  /, 
but  separated  from  each  other  by  a  T-shaped  central  division, 
which  runs  all  round  the  wheel.  The  rings  are  further  en- 
closed by  circular  side-plates  m,  m,  whereby  they  are  caused 
to  form  the  bottom  of  an  annular  space.  The  wfaeeW,.i8 
connected  to  a  hollow  shaft  n,  which  is  mounted  on  the  axle 
B,  of  the  winch,  in  such  a  manner  as  to  admit  of  its  being 
sUdden  laterally  on  the  same  when  required.  The  hollow  shaft 
n,  is  furnished  with  two  prongs  o,  o,  which,  when  the  purchase 
is  moved  laterally  on  the  shaft  b,  are  made  to  enter  between 
the  arms  p,  p,  of  the  winch-barrel,  and  act  as  a  clutch,  and 
thereby  carry  the  same  round  with  the  purchase  when  required. 
The  purchase  is  made  to  rotate  by  the  action  of  the  grips  q^q; 
the  ends  of  which  are  inserted  in  the  annular  spaces,  which 
contain  the  rings  of  ratchet  teeth  i,  and  2 ;  and  the  opposite 
ends  of  these  grip-levers  q,  q,  are  connected  by  means  of  the 
rods  r,  r,  to  the  ends  of  a  double-armed  lever  «,  which  is 
mounted  on  the  horizontal  rocking-shaft  i.  At  each  end  of  this 
shaft  /,  a  pair  of  handles  u,  u,  is  mounted,  for  the  purpose  of 
working  the  purchase,  which  is  effected  by  alternately  raising 
and  depressing  the  handles  u,  h  ;  and,  by  thus  making  the  shaft 
tj  to  rock  on  its  axis,  the  double-arm  lever  »,  «,  will  be  caused 
ta  vftrate,  and  thereby  move  the  grip-levers  q,  q,  up  and 
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down.  It  will  be  aeeo,  upon  refcrring  ^  fig*  Itt  Uiftt  tbe 
ibot  of  tbe  grip-leven  is  laade  with  a  ahiHilder ;  ac^  lhiit»  m 
the  lever  is  raised  by  the  aetioa.  of  tbe  ieYer  §,  abovC)  the 
back  of  the  foot  will  bear  against  theiR»ar  side  of  tha  Omgf» 
of  the  T-plate  and  the  aide-plates  m,  m^  and  will  thmst  the 
4oe  of  the  grip*lever  against  the  ratehet  teeth,  and  by  that 
means  pull  round  the  purehase  and  tha  wineh-barKet  aJao  ^ 
the  latter  as  connected  with  it),  by  means  of  tbe  dutch*  It 
will  be  seen,  that  the  grip-lerers  act  alternately;  that ia,  when 
one  is  rising  and  puUing  round  the  ban^^  the  other  lever  ia 
desoending,  in  order  to  take  a  fresh  pnrcbase.  It  has  besn 
already  said,  that  the  purchase  is  mounted  loosely  on  the  shaft 
or  ade  b,  so  as  to  admit  of  its  being  slidden  latently  tbeicon, 
as  will  be  the  case  when  it  is  required  to  bring  it  in  gear.widi 
the  winch-barrel.  This  lateral  motion  of  tbe  purehase  cm  tbe 
shaft  b,  is  effected  by  means  of  the  horisontal  fever  v,  (fig.  10^) 
whereby  it  may  be  moved  in  or  out  of  gear  with  facility* 

When  it  is  required  to  let  a  rope  rim  off  tbe  wineb-banel, 
the  purehase  is  thrown  out  of  gear  by  the  fever  v ;  and  a  break- 
lever  X,  is  applied  to  a  break-whed  y,  on  the  end  of  the  bar- 
rel, in  order  to  prevent  it  from  running  round  too  faat.  The 
patentee  shews,  in  his  specification,  a  modification  of  the  pnr- 
ehase  just  described, — the  principal  difference  being,  that  the 

G'p-levers  are  connected,  by  means  of  rods,  to  cranks  on  the 
risontal  shaft  /.  The  handles  u,  u,  are  dispensed  with ; 
and,  in  place  thereof,  a  toothed  wheel  is  mounted  on  each  end 
of  the  shaft  /,  and  driven  by  pinions  on  the  ends  of  the  barrel 
of  the  small  winch  above :  by  this  arrmgement,  an  increased 
power  is  obtained.  Motion  is  communieated  through  tbe 
winch-handles/. 

Either  of  the  improved  winches  shewn  at  figa.  6|  and  7» 
may  be  employed  for  working  the  rudder  for  steering  ships 
or  vessels ;  for  which  purpose,  it  is  only  neeessary  to  mount 
the  ordinarv  steering  wheel  on  the  axle  or  spindle  of  the 
pinion,  in  place  of  the  handle^  shewn  in  the  drawings;  and, 
m  order  to  protect  the  gearing  inside  the  barrel  a,  from  in- 
jury by  water  or  other  causes,  a  water-tight  cap-piece  ia 
adapted  to  the  outer  end  of  the  spindle  b,  so  as  to  cover  up  the 
end  of  the  barrel  and  exclude  water  therefirom.  This  cap- 
piece,  bein^  secured  to  the  spindfe  b,  is,  of  course^  stationary ; 
and  the  spmdle  of  the  winch-handle  y;  passes  through  it. 

Fig  18,  shews  an  improved  kind  of  whelp,  to  be  applied  to 
windlasses  and  capstans.  The  sides  ot  the  whe^  aa  seen 
from  above,  are  as  near  as  possible  parallel;  but,  in  the  edge 
view,  the  surfsee  of  the  whelp,  for  about  one-third  of  its  lengtii 
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(tbtt  is,  from  i^  lb  %,  4n  tlie  fi^^e),  is  nearly  parallel  with  tlie 
•BiiffCMe  of  tbe  barrri  of  the  windtaas;  while  from  %  to  3,  it  is 
founded  and  hollowed  eut,«-^tiiis  part  of  the  windlasif  bemg 
'  made  souikI  or  cironho;  instead  of  octagonal.  From  the  point 
Zj  to  4y  <tf  the  whelfs  there  is  an  incline,  with  concave  sides, 
fbr  the  purpose  of  allowing  the  eham  or  cable  to  *^  i9eet"  easily 
4nd  withool  jerks>  as  the  hoUow  or  concave  side  of  the  inclined 
|>arts  win  h«re  %  tsmdency  tohold  the  cable  md  prevent  it 
ivom  surging. 

.  llie  patentee  claims,  Firsti^-^the  4X>n8trttetion  and  use  of 
ships'  winches,  in  which  motion  is  communicated  to  the  banrd 
1^  means  of  a  pinion  or  wheel  gearing  into  a  rack  made  on 
the  inner  side  of  the  barrel.  Secondly, — ^the  improved  con<- 
strueiion  of  lever-parchaees  shewn  and  described;  and  par^ 
tieukrlr  the  employment  of  purchases  which  admit  of  being 
moved  laterally,  so  as  to  be  thrown  into  and  out  of  gear  with 
the  borrel  of  a  winch  or  windlass.  He  also  claims  the  mode 
of  working  or  operating  purchases,  described  as  a  modificatiim 
of  the  arrangement  shewn  at  figs.  9,  and  10.  Andj  thirdly, — 
the  improved  form  of  whelp  shewn  and  described,  or  any  mere 
modification  thereof. —  [InroUed  Jtme,  1851.] 


To  Thomas  Httckvalb,  qf  Choice  Bill,  in  the  county  ^ 
Oaford,j6r  improvements  in  treating  mangel-wurzel,  and 
in  making  drtnks  and  other  preparations  ther^from."^ 
[Sealed  2nd  April,  1851.] 

TfliB  invention  eonsists  in  preparing  mangeUwuncel  in  four 
different  ways,  so  as  to  obtain  products  suitable  to  be  mixed 
wfth  or  used  instead  of  coffoe,  to  be  employed  as  a  substitute 
tot  tea,  and  to  be  used  for  manufacturing  fermented  liquor 
imd  preparing  wort. 

To  prepare  a  substance  which  may  be  combined  with  or 
employed  in  place  of  coffee,  the  mangel-wursel  roots  are  well 
washed,  cut  into  pieces  about  the  sise  of  peas  or  beans,  and 
then  dried  and  roasted  in  the  same  manner  as  coffee  berries. 
The  product  is  ground  after  being  roasted;  and  it  is  then 
ready  lor  use. 

A  substitute  fbr  tea  is  produced  by  cutting  the  leaves  of 
mangel-wursel  into  small  strips  or  shreds,  drying  the  same, 
and  then  placing  them  upon  a  hot  plate,  which  is  kept  at  a 
Sempemtore  sufficiently  high  to  slightly  ehar  the  leaves.  The 
ebamd  mangel-wursel  leaves  are  to  be  used  in  precisely  the 
sane  way  as  tea. 


&ld  RecefU  PatefUs, 

To  manufitetttre  a  fermented  lioaor,  the  mangel- wnrzel 
roots  are  well  washed^  cut  into  small  pieces^  and  put  into  a 
tat^  wherein  they  are  permitted  to  ferment  for  two  or  three 
days,  at  a  temperature  of  about  70^^  and  water  is  added 
thereto.  A  fermented  hquor  is  thus  obtained  similar  to  perry 
or  cider. 

When  the  mangel-wurzel  roots  are  to  be  employed  in  the 
preparation  of  vrort,  they  are  washed^  and  cut  into  small 
pieces,  which  are  dried,  or  slightly  charred,  by  the  action  of 
kilns  or  ovens,  of  the  kind  used  for  drying  malt ;  and  wort  h 
prepared  from  this  produce  in  the  same  manner  as  from  malt. 

The  patentee  claims,  as  his  invention,  the  four  several 
modes,  above  described,  of  treating  mangel-wurxd,  und 
making  drinks  and  other  preparations  therefrom. — [TnroUed 
October,  1851.] 


7b  Feedsrick  FtTCKERiDOE,  of  Kingsltttul  Place^  in  the 

county  of  Middlesex,  merchant,  for  improvements  in  the 

preparation  or  manufacture  ofmatefHals  or  fabrics  suit- 

able  for  ornamenting  furniture   and  other  articles,— 

[Sealed  17th  Aprfl,  1851.] 

This  invention  consists  in  covering  thin  transparent  or  semi- 
transparent  materials,  such  as  the  prepared  gut  or  skins  of 
animals,  weazens,  bladders,  goldbeaters'  skin,  or  other  thin 
membranous  materials,  either  alone  or  in  combination  with 
light  fabrics,  such  as  silks,  satins,  and  fine  linens,  with  gold 
teftf,  silver  leaf,  metal  leaf,  gold  or  silver  powder,  or  bronse 
powders. 

The  material  or  fabric,  to  be  covered  with  the  metallic  leaf 
or  powder,  is  prepared  or  coated  with  gold  siae,  japantiers* 
gold  size,  burnish  gold  size,  or  other  similar  or  suitable  ad- 
hesive matter  or  composition ;  after  which,  the  gold,  silver,  or 
metallic  leaf,  or  the  gold,  silver,  bronze,  or  other  metalUc 
powder,  is  applied  to  the  prepared  surface,  and  will  be  found 
to  adhere  firmly  thereto. 

The  guts,  skins,  bladders,  weazens,  or  other  thin  trans- 
parent or  semi-transparent  membranous  parts  of  animals,  so 
ornamented  with  gola,  silver,  or  other  metallic  leaf  or  powder, 
may  be  used  alone  and  employed  for  ornamental  purposes  in 
this  state ;  and  may  also  be  spun  or  twisted  into  music  strings ; 
but  if  required,  the  membranous  material  may,  either  before 
or  after  it  is  provided  with  the  metallic  covering,  be  attached, 
by  means  of  size  or  other  suitable  adhesive  matter  or  com- 
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podtioQ,  to  light  woven  fabrics,  luch  as  silkg|.  satuiSi  fine 
Jinens,  or  similar  fine  fabrics;  and  in  this  state  will  be  found 
pecoliarly  applicable  for  ornamenting  curtains  and  yarioua 
kinds  of  famiture^  or  other  articles.  The  thin  membranous 
material,  thus  provided  with  a  metallic  surface^  will,  when  un* 
attached  to  woven  fabrics,  be  found  to  have,  on  both  sides^ 
all  the  appearance  and  lustre  of  the  metal  with  which  it  is 
coated;  and  will  possess  the  further  advantage  of  strength 
and  tenacity,  so  tnat  the  material  may  be  employed  for  va- 
rioDS  ornamental  purposes,  such  as  for  ornamenting  various 
parts  of  ladies^  dress,  or  other  purposes  to  which  it  may  be 
applicable. 

The  patentee  does  not  claim  as  new  the  gilding  or  silvering 
of  leather  or  other  thick  materials,  that  having  been  long 
known  and  in  use ;  but  he  claims,  as  his  invention,  the  cov- 
ering the  surface  of  gold-beaters'  skin,  gut,  bladder,  or  other 
thin,  translucent  or  transparent  membranous  substance  or 
material,  with  gold,  silver,  or  other  metallic  leaf; — or  gold, 
silver,  or  other  metallic  powder, — so  as  to  impart  to  the  ma- 
terial or  substance,  thus  prepared,  the  appearance  and  lustre 
of  real  metal;  and  he  claims  the  application  of  such  prepared 
membranous  substance  or  material,  either  alone,  or  attached 
to,  or  in  combination  with,  various  thin  fabrics,  such  as  silks, 
satins,  linens,,  or  other  light  fabrics,  for  ornamenting  fumi^ 
ture,  articles  of  dress,  or  other  articles  for  which  it  may  be 
qiplicaible. — {InroUed  October,  1851.] 


7b  FRxnxKicK  William  East,  of  the  firm  of  Thomas  East 
and  SoUy  Bermondsey,  leather  dressers,  for  improvements 
m  dressing,  enU^ssing,  and  ornamenting  leather. — [Sealed 
15th  April,  1861.] 

It  has  been  the  practice  to  perform  the  operations  of  dressing, 
embossing,  and  ornamenting  leather  on  the  grain  side  thereof, 
or  that  side  from  which  the  hair  has  been  removed.  Now, 
this  invention  consists  in  subjecting  the  flesh  side  of  the  lea- 
ther to  these  processes,  instead  of  the  grain  side  :  whereby, 
it  is  stated,  a  very  superior  effect  is  obtained. 

The  improved  mode  of  operating  is  applicable  to  sheep  and 
other  skins,  tanned  with  sumach  or  other  common  tanning 
matters,  but  not  to  '^  oil-tanned '^  skins.  The  skins  are  first 
shaved  to  a  sufficient  extent  only  to  remove  the  flaws,  and 
render  them  of  a  uniform  thickness ;  and  then  they  are  im- 
mersed in  water  at  a  temperature  of  about  120^  Fahr.,  and 


iiid  enable  the  eoloring  matter  to  penetMte  vtsott  rttAHj  in 
the  sabseqttent  opentton  of  dymg.*  1V»  preveirt^  the  dyeoig 
UBtter  coming  in  contact  wttb  the  grain  aidetif  theakint, 
they  are  each  fehied  in  faalf^  and  the  edges  aewcNt  together; 
or  two  skins>  with  the  grain  aidea  thereof  in  contact,  are 
aewed  together  at  the  edgea.  The  akitta^  after  being  thua 
i^magd  into  baga»  are  adjected. to  the  oaoal  vperatioiia  of 
'^aoQiuig'''  amd  ^'aweetanivgf^'  and  then  they  are  dyed.  The 
pateatee  atatea  that  the  proceaa  of  dy^og  ooCTipiea  a  longer 
time  than  when  the  akina  are  dyed  on  the  grain  aide ;  and  he 
prefers  to  employ  dye  liqnors  of  lesa  atrenglh  than  naMl  fiar 
this  pnrpoae,  and  to  tepeatt  the  proceaa  ^lnAer :  ^ffaerebjr  the 
dyeing  matter  ia  earned  to  penetrate  4nofe>  ^^fedtnallyi  and  a 
more  even  color  ia  prodaeed.  After  the  dyeing  operation,  liie 
akina  are  rinaed,  opened  oat,  and  dried ;  and,  when  dvjr,  they 
are  ^perched''  on  the  flesh  acde  with  a  ktiH^  winch  ia  net 
aharp  enoogh  to  cat  the  skin, — the  object  being  to  rttaae  a 
kind  of  nap  on  the  surfiice.  The  skins  aM-again  folded  wfth 
the  grain  side  inwards,  and  passed  thfoitgh  a  gkninona-aolw- 
tion,  composed  of  one  part  of  sise  or  ghdca  and  three  parts 
of  water;  or,  instead  of  water,  one  or  two  parts  of  strong 
dye-liqnor  may  be  substituted,  when  it  ia  desired  to  obtain 
deeper  shades  of  color.  The  skins  are  ne^ttstrrained  on  boarda 
to  dry ;  and,  when  dry,  the  edges  are  tritrtm^,  and  they  are 
bruised  on  the  flesh  side  with  cork  to  soften  them;  In  order 
to  perform  the  operation  of  embossing,  the  skins  are  evenly 
wetted  on  the  grain  side  with  clean  water ;  and  they  are  then 
laid  with  the  grain  sides  of  the  adjacent  skins  in  eontaet,  ttid 
kept  closely  covered,  so  as  to  exclude  the  air  for  two  or  three 
days*  The  moisture  is  thus  caused  to  pass  through  the  leather 
and  act  on  the  glutinous  matter,  which  it  thereby  renders  use- 
ful for  giving  a  glossiness  and  deeper  tone  of  color  to  those 
parts  of  the  leather  whieh  are  subjected  to  presanre  in  the 
embossing  process.  The  embossing  is  performed  on  the  flesh 
aide  of  the  Wther  by  means  of  engraved  rollers  or  surfaces, 
such  as  are  used  for  embossing  velvet,  heated  to  250^  Pahr. 
The  surface  of  the  leather  may  be  forther  ornamented  by 
sifting  pigments  or  metals  in  a  fmely^pulvernsedatate  upon  it, 
before  the  application  of  the  embossing  suiface;  thendy  the 
pressure  and  heat  of  the  embossing  surface,  the  glntmoua 
matter  will  be  caused  to  fix  or  retain  the  pigmenta  or  metahi 
on  those  parts  of  the  surface  where  pressnre  i»  appKed;  and 
such  pigments  or  metals  may  be  afterwards  dusted  off  the 
other  parts  of  the  surface.  *  Pigmenta'or  metala  may  abo  -be 
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applM  in  like  mi«ni9r  to  tbe  gras^  side  of  leather  .eQiJEkp^ste^; 

iii  the  ordinary  wiQr* 

The  pafcentee  does  not  ccmfine  himself  to  tbe  above  detaOs^^ 
but  elaima  tlie  mode  of  dressing,  embossing,  and  ornamenting 
leather  above  described. — [IngrolM  Octolw,  lS5h']  1 


-r^^ 


To  HvNRT  MoKTLocK  Ommannxt,  of  the  Oify  ofChe9ier, 
Bnq.f  far  certain  imprtwemenU  in  the  manmfa^tmte.  </' 
^/ee/.— [jSealed  19th  December,  1850.] 

This  inventmi  feeiisuits  in  mimufactuitng  steel  from  iron  ores, 
(being  oxides  of  iron)  and  other  oxides  of  iron  deoxidized  in' 
the  fulowing  msauiev  s  that  is  to  aayi  the  deoxidising  processr 
is  performed  in  an  o^n  6imaoe,  wnich  is  so  constructed  that 
tbe  chsiPge  of  ore  or  oxide  and  carbon  may  be  introduced  at 
one  party  wliere  it  is  eomparatively  at  a  low  tenxperature; 
tben  removedi  when  ai  suitable  time  has  elapse^i  to  a  hotter . 
part»  where  it  remains  for  some  time;  after  which,  it  is  re*>  r 
moved  to  a  still  hotter  part  of  the  fiimsce,  and  permitted  to. 
cnnain  for  another  period  of  time;  and  then  it  is  tslf ep  out 
of  the  fumaccj — ^the  charge  being  kept  stirred  during  thf^ 
three  stages  of  the  operation. 

The  reverberatory  fiimace  employed  by  the  patentee  is 
made  with  three  compartments,  heated  oy  a  mre-place  or 
grate  at  one  end^  in  the  usual,  manner  \  and  at  the  other  or 
ftue-end  of  the  furnace  there  is  an  opening  in  the  roof,  fitted , 
with  a  hopper,  whereby  the  charge  is  introduced.    When  the 
ftumaoe  is  brought  tb  a  proper  heat,  the  compartment  nearest . 
the  flue-^nd  of  the  fmmaoe^  which  is  termed  No«  1,  will  be  of 
a  black  red  heat ;  the  next  compartment.  No.  2,  will  be  some* 
what  hotter;  and  No .8,  which  is  nearest  the  fire-place,  will  be 
of  a  bright  heat.    The  mixture  of  ore  and  carbon  (charcoal 
being  preferred)  is  now  introduced  through  the  hopper  into. 
the  compartment  No.  1,  and  stirred,  with  the  ordinary  pud-; 
dlers*  tools,  for  about  an  hour  and  a  half;  after  which,  it  is, 
turned  into  No.  2 ;  and  then  the  compartment  No.  1,  is  im- 
mediately charged  again.     After  the  charge  has  been  stirred' 
in  No.  2,  for  another  hour  and  a  half,  it  is  turned  into  No.  3  j^ 
then  the  charge  in  No,  1,  is  removed  into  No.  2 ;  and  No.  ],' 
is  charged  again.     T^e  stirring  of  the  charge  is  continued  in 
No.  3,  for  another  hour  and  a  half;  then  it  is  withdrawn 
through  a  door  at  the  back  of  the  furnace;  and  the  charge 
in  No.  2^  is  advanced  to  No.  8,  that  in  No.  1,  to  No.  2,  and 
No.  1,  is  charged  again.     The  process  thus  goes  on  continu- 
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QMsXj, — each  charge  bebg  workisd  four  h^vn. and  a  half: 
which  time  the  patentee  has  foiukd  to  be  raAcienily  loiig  for 
perfect  deoxidatioa;  but  he  doea.aot  confine  himaelf  to  the 
same 

The  deoxidised  ore  or  iron,  so  removed  from  the  reyerbeiii* 
tory  furnace^  is  balled  in  the  puddling  ftimace  in  the  ordi- 
nary way ;  but,  if  it  is  found  to  hare  a  tendency  to  form  mto 
lumps,  the  whole  is  reduced  to  a  powder,  by  grinding  or. 
pounding,  and  then  introduced  into  the  puddling  furnace  and 
balled.  The  balls,  on  being  taken  from  the  furnace^  aie 
made  into  blooms  or  hammered  into  casks^  platea^  or  bars; 
and  these  are  afterwards  cut  up  and  converted  into  steel  kt 
the  converting  furnace  -,  or  the  requisite  degree  ol  carbonisa-. 
tion  for  steel  of  any  temper  maybe  produoed  by  the  addition. 
oi  charooal  in  the  crucible  or  melting  operation. 
'  The  patentee  does  not  claim  the  exclusive  use  <^  the  for-, 
naoe  before  described;  nor  does  he  confine  himoelf  to  the. 
above  details.  He  claims  the  improvement  in  the  manufiic-, 
ture  of  steel  from  ores  and  other  oxides  of  iron  deoxidised  at 
successive  temperatures,  as  above  described. — [InroUed  June, 
1861.]  ^ 
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Norember  11,  1861 

[Being  the  ISnt  Ordimary  MeeUnff&ftke  Seeeum.] 

SIR   V7ILLIAM   GUfiITT,  Pit8BmnT,--ni  tm  Gbaib. 


Th£  paper  read  was,  "  An  investigation  of  the  strains  upon  the 
diagonals  of  lattice-beams,  with  the  resulting  forwml^^^ — 
by  W.  T.  DoYN£,  Assoc.  Inst.  C.E.,  and  Professor  W.  B. 
Blood. 

The  experiments  detailed  in  the  paper  were  made  on  a  model 
12  feet  ia  lengthy  so  constracted  that  the  diagonals  in  compres- 
sion (which  were  strips  of  mahoeany,  let  into  the  top  and  bot- 
tom, bat  not  fastened  to  them,  and  the  ties,  which  were  of  hoop- 
iron  chains)  must  of  necessity  take  their  respective  bearing  and 
strain  ;  and  by  the  substitution  of  a  dynamometer  for  any  one  of 
the  ties,  the  strain  on  it  could  be  accurately  measured. 

The  results  of  the  investigation  (which  were  given  in  a  table, 
shewing  a  remarkable  coincidence  between  the  strains  as  measured 
and  calculated)  wer^,  that  for  a  parallel  beam  of  one  span,  sup- 
ported at  each  end  and  loaded  at  the  centre,  the  strains  through- 
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hnX  the  dkgonftls  were  unifomi,  and  ibe  horizontal  strains  were 
gfeafest  at  the  centre, — decreasing  nnifbrmly  at  the  points  of 
mppoit.  For  a  simUar  beam,  uniformly  loaded  oTer  its  entii^ 
length,  the  strains  on  the  diagonals  commenced  at  the  centre, 
inereisiBg  noifbrmly  to  the  points  of  support ;  while  the  horison- 
tal  atrains  decreased  from,  the  centre  to  the  ends,  ip  the  ratio  of 
the  ordinateti  of  a  parabola.  These  reaults  were  arrived  at'hj 
different  methods  of  reasoning ;  and  the  formalse  derived  irom 
them  were  stated  to  be  applicaole  to  the  more  complex  form  of  a 
closely  intersected  lattice,  taking  into  consideration  the  increase^ 
number  of  trianguladons. 

The  paper  then  proceeded  to  shew  that  the  same  reasoning 
ttight'  be  applied  to  beams  with  solid  sides,  and  their  jproportion^ 
coleulatlid  accordingly. 

As  a  practicd  illnatration  of  this  principle,  the  anthor  exhi- 
bited a  drawing  of  the  Glyn  Taff  viaduct,  constructed  by  him  foir 
the  Abeitfare  Iron  Company,  in  which  the  main  bay  over  the 
river  Taff  was  140  feet  span,  and  the  weight  of  ironwork  53  tons. 
This  bridge  was  capable  of  carrying  a  constant  load  of  73  tons ; 
and  the  weight  necessary  to  break  it  was  calculated  at  359  tons. 

In  an  appendix,  the  formulee  were  extended  to  the  cases  of 
beams  fixed  at  one  end  only,  and  also  to  those  having  several 
points  of  support :  in  the  latter  case,  it  appeared,  that  the  greatest 
possible  sfniin  due  to  a  moving  load  upon  the  diagonals  at  the 
centre  was  only  one-fourth  of  that  at  the  points  of  support, 
where  the  bridge  was  of  one  span  only ;  and  when  there  was 
more  than  one  span,  that  a  portion  of  the  value  of  continuity  was 
lost,  in  the  case  of  a  moving  load,  in  consequence  of  the  point  ol^ 
contrary  flexure  changing  its  position. 

The  paper  was  illustrated  by  diagrams,  and  the  experiments 
upon  the  model  were  explained  by  the  author. 


November  18, 1851. 


The  paper  read  was,  "  A  description  of  a  new  metallie  nutno* 
meter,  and  other  ineirumente  for  measuring  preemree  and 
temptraturee^^ — ^by  M.  £ugems  Bourdon,  of  Paris. 

In  the  course  of  manufticturing  a  coiled  copper  worm  for  a 
atill,  one  side  becoming  flattened  by  accident,  internal  pressure 
by  a  force-pump  was  applied  to  restore  the  cylindrical  form ;  and, 
to  the  surprise  of  the  author,  as  the  pressure  increased,  the  coiled 
tube  unwound  itself  until  it  became  nearly  straight.  This  in- 
duced further  experiments,  which  resulted  in  the  production  ot 
the  various  instruments  described  in  the  paper,  and  exhibited  to 
the  meeting. 

The  transverse  section  of  the  coil  was  that  of  a  flattened  tube, 
which,  whto  acted  upon  internally  by  the  pressure  of  steam,  or 
any  oUier  flnidi  had  a  tendency  to  uncoil  itself  as  the  density 
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lMtMaad»  iaii  to  NtfOB  to  ito  orignMd  farm  on  A0  pnara^ 
VMBOVod.  If  U  was  <Kpoied  to  extemid  poBtsan^  or  a  puw 
viimiim  WW  created  witnin  it,  the  teodoDcj  of  the  Uibe  waa  to 
omI  itaalf  op  iato  a  smaller  diameter.  In  the  fbrmw  caee^  aa  the 
t«be  tuooikd  itoilf,  iti  aidea  became  more  e0n¥ex»  and  ita  ei^- 
titf  became  greater;  and,  in  the  latter  inatancei,  the  capaeilj 
diminiahed  aa  the  sidea  coUapeed  and  approached  eadi  other. 
It  'ivaa  on  tUn  rdadon  between  the  cqMwkj  of  the  tnbe^  or  the 
amooBt  of  eonroxitf  of  the  aidea,  and  the  ^liameter  of  ti»e  ooil» 
iSbMt  the  aetion  of  the  inatniment  depended.  On  bending  a  flat 
iMnd  of  metal  romid  a  eivde,  ite  tnuunrene  form  remainod  on- 
aheied ;  but  by  bending  a  aemi-cyixnditcal  or  giitterdhaped  bmid 
into  a  areolar  coil,  ita  oonteiity  diminiahed ;  and  if  the  carele 
formed  by  it  were  of  small  diameter,  the  baiid  became  almost 
flat  in  the  transTerse  direction.  It  being,  then,  a  law  of  general 
application,  tliat  a  sarface  whidi  was  cnrred  in  two  directions 
could  not  have  its  cnrvature  increased  in  one  direction  without 
its  ciuratare  being  diminished  in  the  other  direction,  and,  tnct 
ver^dj  the  action  of  the  instruments  in  measoring  pressore  was 
easily  understood. 

The  Tariation  in  the  thickness  or  capacity  of  a  curred  flattened 
tube  was  shewn  by  filling  the  tube  with  a  liquid,  and  attaching 
to  the  centre  of  its  external  periphery  a  small  gUiss  tube, — ^when 
every  change  of  curvature  produced  a  corresponding  motion  in 
the  Uquid  in  the  tube ;  for  as  the  tube  was  straightened,  its  capacity 
increased,  and  as  it  curled  up  again,  it  diminished.  The  change 
in  the  thickness  or  capacity  of  the  tube  being  proportional  to 
the  variation  of  its  radius  of  curvature,  it  was  found,  by  experi- 
ment, that  the  motion  of  the  extremities  of  the  tube  was  in  pro- 
portion to  the  pressure  applied;  so  that  the  indications  were 
equal  for  equal  increments  of  pressure :  this  fact  greatly  facili- 
tated the  construction  of  the  indicating  instruments. 

The  simplest  form  exhibited  was  that  of  the  steam-preasnre 
gatige,  in  which  rather  more  than  one  convolution  of  flattened 
tube  was  employed, — one  end  being  attached  to  a  atop-oock  in 
connection  with  the  boiler,  and  the  other  extremity  carrying  an 
index-pointer,  which  traversed  a  scale  graduated  to  given  pres- 
sures per  square  inch :  on  the  steam  being  admitted,  the  tube  un- 
coiled, and  the  pointer  indicated  the  amount  of  pressure  to  which 
it  was  subjected.  When  a  greater  range  of  motion  waa  required, 
the  lever,  instead  of  bang  placed  on  the  aits  of  the  index,  car- 
ried a  toothed  segment,  which,  working  into  a  pinion  on  the 
spindle  of  the  in<Mx,  increased  the  extent  of  indication.  Thia 
arrangement  was  adapted  for  barometers,  in  the  construction  of 
which  the  air  was  exhausted  from  the  flattened  tube^  which  waa 
then  hermetically  sealed.  The  pressure  of  the  atmosphere  acted 
on  the  exterior,  and  was  balanced  by  the  elasticity  of  the  tube^ 
which  varied  in  curvature  with  every  variation  in  the  pressure  of 
the  atmosphere. 
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•  M«ny  ingemcnift  iBodifieaftmos  of  the  ptinriple*  and 
«f  it  to  firiom^pnrpofle^  were  deaenbed.  The  oonBtfttction  of 
thermometen,  by  a  spkal  flattened  tube,  iraa  extremely  novel 
and  good ;— diat,  alao,  of  a  pyrometer^  for  meaannng  high  tem- 
pefalUfcB,  waa  equally  deyer.  The  steam-engine  indicator  waa 
ainple  in  eonatmetion^  and  a;?oided  the  error  which  has  to  be 
allowed  for  in  the  or dinary  inatrament. 

The  iostioBienta  were  stated  to  be  Yery  senetally  adofittd  in 
Fnaee,  where  tiie  govemnient  iiispeotors  ox  steanirenginea  naed 
presaore  gauges  on  this  principle  in  ▼erifying  the  aocnracy  of  all 
the  other  instramoats  they  found  attached  to  the  engines  under 
their  inspection.  At  the  French  Exposition  of  1849,  M»  Bour- 
don received  a  gold  medal ;  and  at  the  Great  Exhibitbn  in  Hyde 
Fsik  he  waa  rewarded  by  a  Council  medal. 


Mr.  Pole,  Assoc.  Inst.  C.E.,  exhibited  and  explained  an  in- 
strument of  his  invention,  called  tJie  '*  prismatic  elinometer^** 
far  meatiVLring  angles  of  elevation  and  depression.  It  was  an  ap- 
plication to  vertical  angles  of  the  principle  of  Captain  Kater's 
prismatic  compass,  in  which  the  angle  is  read  by  a  prism,  at  the 
same  time  that  the  sights  are  directed  to  the  object.  The  ad- 
vantages of  Mr.  Pole's  instrument  were,  its  portability  (it  being 
only  about  three  inches  in  diameter,  'and  three-quarters  of  an 
inch  thick);  its  simplicity,  durability,  and  safety  in  carriage; 
the  convenience  and  facility  with  which  it  could  be  used ;  and  its 
accuracy.  The  yarious  applications  of  the  instrument  were 
explained,  and  also  a  modification  of  its  construction,  by  which 
it  could  be  combined  with  the  prismatic  compass,  and  a  new 
compound  instrument  thereby  produced,  which  would  be  exceed- 
ingly useful  in  topographical  investigations. 

Mr.  C.  Mat,  M.  Inat.  C.E.,  directed  the  attention  of  the  meet- 
ing to  some  specimens  of  iron  ore,  now  being  extensively  raised 
in  the  neighbourhood  of  Middlesbro'-on-Tees,  by  which  aa  great 
a  revolution  would,  probably,  be  caused  in  the  iron  trade  of  the 
North  of  England  as  the  discovery  of  the  black  band  ore  in 
Scotland  had  produced  some  years  since.  This  ore  was  found 
in  a  bed  of  15  feet  in  thickness,  close  to  the  surface,  amidst 
eheap  fad,  and  within  a  few  miles  of  a  seaport ;  and  as  it  con- 
tained from  30  to  35  per  cent,  of  iron,  its  advantages  were 
already  so  fully  estimated  by  the  proprietors  of  some  iron  works, 
where  there  were  eleven  blast  furnaces,  that  they  had  ceased 
wiNrking  their  former  nunea — ^finding  it  more  advantageous  to 
eonvey  this  ore  to  their  works  (a  distance  of  fifty-five  milea)  by 
railway. 


[   ^^   ] 
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BIKUINOHAM. 

A  8ULTE,  Eh^  Yvm-Fammwn^'^-atamCBAM^ 

October  22nd,  1851. 

Ansm  tlie  IzaoMCtioa  of  etrtaui  roatine  buriaen,  the  IbHoving 
f$ptt  w«8  sead  by  Mr.  J.  A,  BHirroK,  of  Mandieiter : — 

On  the  ilirtet  amaertum  qf  reetUinear  imio  eireiUar  mo^mii  in  the 

Mteam  engine. 

The  piVMBt  paper  bringe  luider  notice  a  etetitt  engine,  not  de- 
Tiatuig  IB  principle  from  the  ordinarr  reciprocating  engine,  bat 
sinply  in  its  conatraetion.  In  the  ordinary  reciprocating  engine, 
although  the  whole  area  of  the  piaton  be  exposed  to  the  preasnre 
of  the  ateam  throughout  the  stroke  (suppoaing  the  Talve  be  kept 
open),  there  are  certain  pointa  where  this  pressure  is  uselesa:' 
namely,  when  the  crank  is  on  the  centre.  The  circular  motion 
of  the  crank  reatricta  the  piston  from  eierting  its  full  force  with 
regard  to  that  circular  motion ;  and  thereby  the  vdodty  of  the 
piston  is  constantly  yarying  throughout  the  stroke^  as  also  the 
power  exerted  and  the  steam  consumed  in  like  propertion :  thus 
the  actual  power  exerted  is  the  ayerage  yeiodty  of  the  piston  mul- 
tiplied by  the  pressure.  Now,  an  excentric  being  a  mechanical 
equiyalent  for  a  crank, — if  the  area  of  the  piston  of  one  engine 
be  equal  to  the  area  of  the  piston  of  another,  and  the  throw  of 
the  excentric  (which  is  substitnted  for  the  crank  in  the  second 
engine)  be  equal  to  the  stroke  of  the  crank  in  the  first  engine, 
they  are  of  like  power.  Then,  by  altering  the  mechanical  ar- 
rangement, and  placing  a  piston  at  top  and  bottom  of  the  excen- 
trie^  or,  in  other  wor&,  placing  the  excentric  in  a  large  piston 
(within  the  ateam  cylindei^,  the  area  of  piston  and  throw  of  ex- 
eentrie  being  the  same  as  in  the  second  engine,  an  en^ne  of  like 
power  ia  obtained.  Therefore  the  crank,  the  excentnc,  and  the 
excentric  withm  the  piston,  are  equhnslents  of  each  other,  differ- 
ing only  in  mechamcal  construction ;  and  the  power  obtained 
mm  each  would  be  the  seme, — ^not  talcing  friction  into  considera- 
tioB.  INspense  with  the  pistons  in  the  last  arrangement,  and 
adoHt  ateam  alternately  at  top  and  bottom  of  the  cylinder;  the 
czeentric  or  excentric  piston  would  then  be  propelled  up  and 
down  in  a  rectilinear  direction ;  and  this  motion  would  be  con- 
yerted  into  a  circular  motion,  during  the  propulsion  of  the  piston. 
Here  ia  obtained  the  amalgamation  of  the  two  motions  of  the 
ordinary  engine  in  one  body; — the  same  body  containing  the 
properties  of  the  reciprocating  piston,  and  also  of  the  crank. 

The  ^raetieal  i4pphcation  of  this  principle  la  effected  in  the 
pendulous  engine,  which  is  a  modification  of  an  engine  that  was 
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Babmitted  by  the  author  to  a  former  meeting  of  the  Inttitution.* 
The  pendulouB  engine  conBisU  of  a  baae  pUte»  whereon  two  side 
fimmes  are  bolted ;  and  these  frames  carry  bearinea  at  the  top,  t^ 
receiye  the  hollow  trunnions  of  the  cylinder,  wnich  is  formed 
with  semicircular  ends,  and  swings  with  a  pendulous  action  be- 
tween the  side  frames.    The  piston  is  turned  per&ctly  true,  hay- 
ing the  main  shaft  extending  through  and  keyed  ezcentric  in  it. 
This  shaft  works  in  pedestals,  which  are  fixed  on  the  bed-plate.  • 
The  piston  works  between  two  parallel  surfaoes,  aa  in  the  formei^ 
engine, — one  being  a  plate  dove-tailed  into  the.  cylinder,  and  the: 
other  being  a  plate  which  is  fitted  into  a  recess,  and  so  arranged' 
thai,  by  means  of  adjusting  screws,  it  is  moved  forward  to  com- 
pensate for  any  wear  that  may  take  place  on  the  periphery  of  the 
piston,  and  maintain  a  steam-tight  joint.    The  pistQ&is  packed 
at  the  ends  with  conical  rings,  fitted  into  a  conical  sealiaig;  asd* 
as  wear  takes  place,  they  are  sprung  open  by  means  of  a  smdt 
wedge  and  bolt^  inserted  where  the  ring  is-out  open,  to  allow  it* 
to  expand.    These  lings  work  against  the  side  plates  of  the  ej*' 
Under. .  Steam  is  admitted  precisely  the  same  way  as  in  an 
ordinary  eqgine,  at  top  and  bottom  of  the  piston ;  but  the  valve, 
is  on  the  equilibrium  f>rinciple,  and  exhausts  through  the  baok»— *- 
being  packed  by  a  conical  nng,  in  a  similar  manner  to  the  ends* 
of  the  piston.    The  valve  is  worked  from  an  ezcentric  on  the 
main  shaft,  by  means  of  levers  and  a  weigh'«haft.    The  steam  > 
and  exhaust  pipesare  inserted  into  the  ends  of  the  hollow  tran^> 
.nions,  and  are  packed  with  glands»  to  admit  of  the  pendulous 
motion  of  the  cylinder.     The  distances  between  the  centres  arS' 
calculated  so  as  to  allojv  the  pendulous  motion  of  the  cylinder  to 
coincide  with  the  rate  of  revolution  of  the  engine,  and,  oons»*- 
quently,  only  a  small  portion  of  the  weight. of  the  moving  body' 
has  to  be  overcome,  with  respect  to  the  yibration. 

The  advantages  of  this  engine  axe,— -eoonomY  in  first  cost,  in 
space,  and  in  foundations  (being;  self-contained)* — simplicity  and ' 
economy  in  repairs,  as  the  wearing  parts  are  insertions,  and  may 
be  renewed  at  a  short  notice, — direct  application  of  the  steam  to « 
prodnee  the  rotary  motion  of  the  shaft,  without  Hie  interventioa 
of  joints  or  connecting  rod% — and  the  absence  of  liability  to  de* 
rangement,  aa  the  moving  parts  are  so  few  in  number.    Aa  it 
contains  Jess  frictional  surface  than  the  ordinary  engine,  economy 
in  consumption  of  fuel  may  be  expected.    High  speed  may  be ' 
obtained ;  and  thus  gearing,  whed-work,  ftc.,  may  be  dispensed 
with.    From  its  compactness,  this  engine  is  most  suitable  for 
working  the  heavy  class  of  machinery,  such  as  roUing^nills,  Ac.,  • 
or  screw-propellers  in  steam-boats. 

Mr.  Shinton  exhibited  a  working  model  of  the  pendulous  en- 
gine, and  ilkistrated  its  action  by  sectional  models. 


*  For  desoription  of  this  eagina,  sm  VoL  XXXYII.  of  mir  preieiit 
series,  p.  807. 
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Mr.  Blwell  Miqiiired  whether  a  ttmilar  engine  had  not  been  at 
woffk  for  a  consiaerable  time  at  Wolreriiamptont  and  irhat  waa 
the  DTobable  ooet  of  sach  engines  T 

Mr.  Shinton  replied^  that  the  engine  at  WolTeifaampton  waa 
constractea  on  the  former  modification  of  the  plan,  in  which  the 
piston  osdUated  instead  of  the  cylinder.  The  cost  would  be  £19 
per  horse-power,  exdusire  of  the  boilers.  The  only  comparatiTe 
trial  that  had  yet  been  made,  as  to  the  consumption  of  fuel,  was 
with  an  engine  at  Manchester,  which  showed  a  saving  of  I  Of 
per  cent.,  as  compared  with  another  direct^cting  engine  which 
worked  firom  the  same  boiler. 

Mr.  Clift  observed,  that  Mr.  Shipton  had  areaed  that  a  con- 
siderable saving  woold  be  effected  by  avoiding  uie  crank  motion 
and  the  reciprocation  of  the  piston ;  bat  he  had  against  that  the 
whole  weight  of  the  cylinder  in  motion,  which  wss  a  large  weight 
to  be  stopped  and  reversed  at  every  revolution  \  and  therefore  he 
coidd  not  see  what  advantsge  the  invention  possessed  over  the 
ordinary  engines. 

Mr.  Shipton  replied,  that  the  pendulous  motion  of  the  cylinder 
pevented  the  loss  of  power  in  reciprocation :  the  cylinder  vi- 
brated as  a  pendulum ;  and  they  found  that  one  man  could  work 
the  cylinder  of  a  20-horBe  engine  in  vibration,  at  ftill  speed. 

Mr.  Clift  inquired  whether  the  cylinder  was  made  of  correct 
length  to  vibrate,  according  to  the  law  of  a  pendulum,  at  the 
actual  working  speed  of  the  engine?  as»  if  not  correct]^  ad- 
justed, it  might  reauire  a  large  amount  of  power  to  force  it  into 
the  required  rate  or  vibration. 

Mr.  Shipton  said,  the  remark  would  apply  to  all  oscillating 
engines ;  but  in  this  engine  they  had  calculated  the  length  of  the 
centres  of  oscillation,  so  as  to  agree  with  the  intended  rate  of 
working  of  the  engine. 

Mr.  Siemens  obMrved,  that  weisht  was  certainly  of  secondary 
consideration,  if  the  centre  of  osculation  could  be  made  to  agree 
with  the  corresponding  length  of  pendulum;  and  such  an  ar- 
rangement would  make  the  power  more  uniform  throughout  the 
atrcMce.  But  it  would  not  be  correct  to  consider  the  weight  of  the 
piston  as  a  loss,  in  a  reciprocating  engine ;  as  the  momentam 
was  gradually  absorbed  by  means  of  mt  ciank,  and  given  out 
again  in  starting  the  return  stroke.  In  some  esses  a  heavy  weight 
of  piston  and  connecting  rod  wss  actually  an  advantage ; — an  ex* 
pensive  engine,  cutting  off  at  half  stroke,  worked  more  steadily 
with  a  heavy  connecting  rod  than  with  a  light  one,  as  it  sbsorbed 
surplus  power  at  one  part  of  the  stroke,  and  gave  it  out  again 
when  the  moving  power  was  deficient,-^tending  to  equalise  the 
power.  With  respect  to  Mr.  Shipton's  engine,  he  considered 
the  question  to  be  one  of  comparative  friction,  compactoess,  and 
simplicity. 
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The  following  paper,  by  Mr.  J.  E.  Clipt,  of  Birmingliam,  was 
then  read  :— 

Oh  the  preservation  of  timber  by  creosote. 

Wood  may  be  briefly  stated  to  be  composed  of  a  fibrous  tissue, 
vhich,  upon  examination  with  the  microscope,  is  found  to  consist 
of  longitudinal  tubes,  arranged  in  concentric  rings  around  the 
centre  pith ;— these  tubes  varying  in  diameter  from  -^^th  to 
T^th  part  of  an  inch.  The  use  of  these  tubes  in  a  growing 
tree  is  to  convey  the  sap  from  the  root  to  the  branches ;  and  afte? 
the  tree  is  out  up  for  for  use,  they  contain  the  chief  constituent 
of  the  sap,  vegetable  albumen — a  substance  very  much  resem^ 
hling  in  its  composition  animal  albumen,  or  the  white  of  an  egg. 
Different  woods  vary  in  the  proportion  which  they  contain  of  this 
substance;  but  in  the  softer  woods  it  averages  one  per  cent. 

The  dry-rot  in  timber  is  caused  by  the  putrefaction  of  the  vege- 
table albumen,  to  which  change  there  is  a  great  tendency;  and 
when  once  this  has  taken  place,  it  soon  infects  the  woody  fibre, 
inducing  decomposition,  and  causing  its  entire  destruction.  Many 
plans  have  been  employed  to  arrest  this  evil,  each  with  more  or 
less  sQccess, — the  chief  aim  of  the  authors  being  to  coagulate  the 
albumen  bv  means  of  metallic  salts,  and  so  prevent  putrefaction. 
Among  others  may  be  mentioned  the  following,  as  being  the 
moat  successful ; — Kyan's  process,  by  the  use  of  chloride  of  mer* 
cnry ;  Burnett's,  by  chloride  of  zinc ;  and  Payne' b»  by  sulphate  of 
iron  and  muriate  of  lime,  forming  an  insoluble  precipitate  in  the 
pores  of  the  wood.  To  each  of  tnese  plans  there  are  seirioua  ob- 
jections in  practice.  In  the  first  place,  when  metallic  salts  are 
injected  into  timber  in  sufficient  quantities  to  crystallize,  the  crys* 
tals  force  open  the  pores,  causing  a  disruption  of  the  fibre ;  and 
when  the  timber  anerwards  becomes  wet»  they  dissolve,  leaving 
lai^  e^paoes  for  the  lodgment  of  water,  and  rendering  the  timber 
much  weaker.  Secondly*  the  metallic  salts  being  incapable  of 
sealing  the  pores  of  the  wood>  the  fibre  is  still  exposed  to  the 
action  called  eremacausis — a  process  of  oxidation — after  the 
albumen  has  been  precipitated.  These  processes  are  also  ob-> 
jectionable  for  wood  that  requires  iron  to  be  inserted  in  or  at- 
tached to  it,  as  the  acids  act  upon  the  iron  in  a  manner  well 
known,  and  ultimately  destroy  it. 

The  plan  that  is  the  subject  of  the  present  paper  is  the  one 
invented  by  Mr.  Bethell,  for  the  use  of  a  material  obtained  by  the 
distillation  of  coal  tar.  This  material  consists  of  a  series  of  bitu« 
minous  oils,  combined  with  a  portion  of  creosote :  which  latter 
substance  is  acknowledged  to  possess  the  most  powerful  antiseptie 
properties.  The  action  of  the  material  may  be  thus  described  ;— 
When  injected  into  a  piece  of  wood,  the  creosote  coagulates  the 
albumen,  thus  preventing  the  putrefactive  decomposition ;  and  the 
bituminous  oils  enter  the  whole  of  the  capillary  tubes,  encasing 
the  woody  fibre  as  with  a  shield,  and  closing  up  the  whole  of  the 
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poresy  80  as  entirely  to  exclude  both  water  and  air.  The  bitomi- 
nous  oils  being  insoluble  in  water,  and  unaffected  by  air,  the  pro- 
cess ia  thereby  rendered  applicable  to  any  situation.  So  little  is 
bituminous  oil  affected  by  atmospheric  change,  that  the  writer 
has  seen  wfought-iron  pipes  that  had  merely  been  painted  over 
with  it,  and  laid  in  a  light  ground,  one  foot  beneath  the  surface, 
taken  up  after  twenty  years,  and  they  appeared  and  amelt  then  as 
fresh  as  when  first  laid  down. 

By  using  these  bituminous  oils,  the  most  iufinrior  timber,  and 
that  which  would  otherwise  aoonest  decay  (from  being  more 
porous,  and  ccmtaining  more  sap,  or  beine  cut  too  young,  or  at 
the  wrong  season)  is  rendered  the  most  dniable.  This  will  be 
readily  understood  when  it  is  considered  that  this  poroius  wood 
will  absorb  a  larger  portion  of  the  preserring  material  than  the 
more  close  and  hard  woods :  in  fact,  the  soft  woods  are  rendered 
hard  by  this  process.  By  this  means,  therefore,  engineers  will 
be  enabled  to  use  a  cheaper  timber  with  greater  advantage  than 
they  could  use  a  more  expensive  timber  uncreoaoted  ;  thua,  taking 
the  cost  of  a  sleeper  of  American  ydlow  pine  at  4«.,  and  one  of 
Scotch  fir  at  3«.,  and  then  adding  U.  to  the  latter  for  creosoting, 
the  two  would  be  the  same  coat ;  but  the  former  one  would  last, 
under  the  most  faYorahle  circumstances,  not  more  than  ten  or 
twelve  years  ;  and  the  other  would  be  good,  under  any  circum- 
stances, in  all  probability  in  a  hundred  years. 

This  system  of  preserving  timber  has  been  in  use  on  several 
railways,  and  oUier  works,  for  several  years  past.  A  portion  of 
the  London  and  North  Western  Railway,  about  seventeen  miles 
in  length,  has  been  laid  with  the  creosoted  sleepers  from  nine  to 
eleven  years :  during  which  period  the  engineer  reports  that  no 
instance  has  occurr^  in  which  any  decay  has  been  detected  in 
them,  and  they  continue  quite  as  sound  as  when  first  put  down. 
On  the  Stockton  and  Darlington  Railway,  creosoted  sleepers  have 
also  been  laid  for  ten  years,  and  are  found  to  continue  without 
any  i^pearance  of  change  or  decay ;  also,  on  the  Lancashire  and 
Yorkshire  Railway  creosoted  timber  has  been  used  for  five  years, 
as  paving  blocks,  posts,  &c.:  the  upper  part  has  become  very 
hard,  and  the  part  under  ground  appears  as  fresh  as  when  taken 
put  of  the  creosote  tank,  though  the  timber  was  of  inferior,  sappy 
quality.  Li  a  trial,  commenced  twelve  years  since,  by  Mr.  Price, 
of  Gloucester,  of  the  comparative  durability  of  timber  in  the 
covers  of  a  melon-pit,  where  it  was  exposed  constantly  to  the 
combined  action  of  decomposing  matter  and  the  atmosphere, 
the  unprepared  timber  became  decayed  in  one  vear,  and  required 
replacing  in  a  few  years ;  a  portion  of  the  timber  that  had  been 
Kyanized  lasted  well  for  about  seven  years,  but  then  very  slowly 
decayed ;  while  the  timber  that  had  been  creosoted  still  continues 
as  sound  as  when  first  put  down. 

Not  only  does  this  creosoting  process  render  wood  free  from 
decay,  but  it  also  preserves  it  from  the  attacks  of  the  teredo 
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worm,  when  used  for  eliip^building,  harbours,  docks,  and  other 
work  contiguous  to  the  sea.  This  has  been  satisfactorily  proved 
at  Lowestoft  harbour,  where  the  plan  has  had  a  very  extensive 
trial  for  four  years ;  and  the  superintendent  reports  that  the  un- 
ereoBoted  piles  have  all  been  attacked  by  the  limnoria  and  the 
teredo  to  a  very  great  extent,  and  in  some  instances  are  eaten 
through ;  but  Uiere  is  no  instance  whatever  of  a  creosoted  p^e 
being  touched,  either  by  the  teredo  or  the  limnoria ;  and  alt  th^ 
creesoted  pili^  are  quite  sound,  though  covered  with  vegetaiion, 
which  generally  attracts  the  teredo.  This  is  to  be  accounted  for 
by  the  creosote  remaining  intact  in  the  timber,  either  wet  or  dry; 
aodf  being  destructive  to  all  animal  life^  it  is  proof  against  the 
attaek  of  these  panudtes ;  whereas,  with  the  other  processes,  the 
metallic  salts  are  washed  out, — or  that  portion  which  unites  with 
and  coagulates  the  albumen  is  rendered  quite  innocuous  by  the 
process. 

There  are  two  processes  in  use  by  Mr.  Bethell,  for  impregnat- 
ing timber  with  creosote.  One  is  by  placing  the  wood  in  a 
strong  iron  cylinder,  and  exhausting  the  air  Arom  it,  by  an  air- 
pump^  until  a  vacuum  is  created,  equal  to  about  twelve  pounds 
on  the  square  inch ;  the  creosote  is  then  allowed  to  flow  into  the 
cylinder,  and  afterwards  a  pressure  is  put  upon  the  creosote,  by 
aforee-pump}  equal  to  about  150  pounds  on  the  square  inch; 
and  the  timber,  on  being  taken  out,  is  flt  for  use. 

The  second  process  consists  in  first  placing  the  timber  in  a 
drying-house,  and  passing  the  products  of  combustion  through 
it :  thereby  not  only  drying  the  timber  rapidly,  but  impregnating 
itf  to  a  certain  extent,  with  the  volatile  oily  matter  and  creosote 
contained  in  the  products  given  off  frooi  the  fuel  used  to  heat 
the  house.  When  the  timber  is  taken  out  of  this  house,  it  is 
at  once  immersed  in  hot  creosote  in  an  open  tank, — thus  avoiding 
the  use  of  a  steam-engine,  or  pumps. 

Mr.  Clift  exhibited  specimens  of  creosoted  sleepers,  which  had 
been  in  use  for  ten  years  on  the  London  and  North  Western 
Railway,  near  Manchester,  and  were  still  perfectly  sound  and  un- 
changed ;  also  specimens  of  creosoted  piles  from  Lowestoft  Har- 
bour, which  had  been  in  the  sea  for  four  years,  and  continued 
quite  fresh  and  sound,  and  without  being  touched  by  the  worm ; 
and  specimens  of  similar  piles,  uncreosoted,  from  the  same  situa^ 
tion,  which  were  completely  eaten  away  and  honeycombed  by 
the  worm  in  the  same  period. 

Mr,  Bethell  observed,  that  when  he  first  began  to  preserve 
timber,  he  found  that  no  pressure  would  get  the  CTeosote  into  it, 
owing  to  the  pressure  of  moisture  in  the  pores  $  it  therefore  be- 
came necessary  to  adopt  the  system  of  drying  the  timber  first ; 
and,  after  fourteen  days,  he  found  that  the  wood  lost  3  lbs.  in 
weight  in  every  cubic  foot :  this  was  by  the  old  process  of  drying. 
He  then  introduced  the  present  drying-house ;  and,  in  twelve  or 
fourteen  hours,  they  lost  8  lbs.  per  cubic  foot,  in  Scotch  sleepers^ 
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which  then  absorbed  an  equal  weight  of  creosote.  An  avenige 
of  1  !)■  lbs  of  creosote  per  cubic  foot  was  now  put  into  all  the 
Memel  timber  at  Leith  harbour  works ;  and  it  was  forced  in  with 
a  pressure  of  180  lbs  per  inch.  One  piece  of  creosoted  timber 
had  been  observed  at  Lowestoft,  which  had  been  half  cut  through 
for  a  mortice,  but  not  fiUed  up  again»  and  a  teredo  had  penetrated 
a  little  way  into  it  at  that  part,  and  then  attempted  to  turn  to 
the  right,  and  then  to  the  left,  and  had  ultimately  quitted  the 
timber  without  proceeding  any  farther.  Young  wood  was  the 
most  porous  round  the  extenor,  and,  consequently,  absorbed 
most  creosote,  which  formed  a  shield  to  keep  off  the  worm. 
The  creosoted  sleepers  were  better,  after  eight  or  ten  years,  than 
when  new ;  because  the  creosote  got  consolidated  in  them,  and 
rendered  them  harder.  He  had  taken  the  idea'  originally  from 
the  Egyptian  mummy ;  it  was  exactly  the  same  process ; — any 
animal  put  into  a  creosote  tank  assumed  the  appearance  and  be- 
came in  like  condition  to  a  mummy.  Timber  creosoted  was  now 
chiefly  used  in  railways ;  but  he  believed  that,  if  it  was  intro- 
duced into  coal  pits,  it  would  be  found  that  no  timber  so  used  in 
those  places  would  rot. 

The  Chairman  inquired  whether,  in  the  process  of  creosoting, 
the  quantity  of  sap  was  calculated,  and  how  the  exact  quantity 
of  creosote  that  was  put  into  the  timber  was  ascertained. 

Mr.  Bethell  replied,  that  every  piece  of  timber  was  weighed 
before  it  was  put  into  the  creosote  tank,  and  again  when  tiken 
out ;  and  each  piece  was  required  to  be  increased  in  wei^t,  by 
the  process,  10  lbs.  per  cubic  foot.  The  quantity  of  oil  used 
idways  rather  exceeded  the  weight  gained  in  the  timber,  on  ac- 
count of  the  loss  of  weight  from  the  moisture  extracted  by  the 
exhaustion  of  the  air-pump.  He  also  remaiked,  in  answer  to 
another  question  from  the  Chairman,  that  oak  only  absorbed  half 
as  much  creosote  as  Memel  timber.  Common  fir  creosoted  would 
last  double  the  time  of  hard  wood  creosoted,  because  it  took  more 
creosote.  Beech  made  the  best  wood,  being  fuU  of  very  minute 
pores ;  and  they  could  force  a  greater  quantity  of  creosote  into 
beech  than  into  any  other  wood :  consequently  it  took  a  more 
uniform  color  throughout  from  the  process.  Long  pieces  of 
timber  were  found  to  require  more  time  to  saturate  them  in 
proportion  to  their  length.  The  creosote  appeared  to  enter  at  the 
two  ends,  and  be  forced  up  through  the  whole  length  of  the 
pores  ;  and  the  progress  was  known  by  the  quantity  of  creosote 
forced  into  the  tank  after  it  was  filled,  according  to  the  number 
of  cubic  feet  of  timber  contained  in  the  tank. 
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Brfore  the  Master  of  the  BoUs, 

2(Hh  Nov.,  1851. 

MITCHELL  V.  BARBBB, 

Mr.  Lloyd,  Q.C.9  and  Mr*  Hardy,  were  eonncil  (mr  the  plaintiff; 
and  Mr.  Walpolor  Q.G.,  and  Mr.  Sorrage  f<w  the  defendant. 

The  plaintiff  filed  his  hill  in  Jnly  last,  and  now  applied^  hy 
motion,  for  an  injanction  to  restrain  the  defendant,  Mr.  Hariyy 
Barber,  from  an  alleged  infringement  of  a  patent  granted  on  the 
24th  of  February,  1844,  to  Benjamin  Bailey,  ''for  improTementa 
in  machinenr  for  manufacturing  looped  fabrics ;''  of  which  jpatent 
the  plaintiff  was  the  assignee.  The  invention  claimed  in  the 
specification,  as  appeared  from  the  affidavits  of  the  plaintiff,  and 
q(  Bailey  the  original  patentee,  in  which  it  is  set  fordi,  was  stated 
to  be  for  a  **  novel  mode  of  constructing  and  working  what  is 
called  the  presser-bar  of  machinery  used  in  making  looped  fa- 
brics. The  presser-bar,  as  heretofore,  works  in  front  of  the 
sinkers ;  but  is  so  arranged,  that  a  very  short  length  of  move- 
ment is  required ;  and,  at  Uie  same  time,  parts  of  the  presser-bar 
are  at  all  times  between  the  sinkers,  and,  in  fkct,  guide  and  pro- 
tect the  sinkers  from  bending  laterally ;  and  it  is  these  partico- 
lars  of  constructing  and  working  of  presser-bars  of  machinery  for 
making  looped  fkbrics,  that  constitute  the  improvements  secured 
under  the  letters  patent.  The  presser4>ar  is  divided  into  as  many 
parts  as  there  are  sinkers,  and  so  that  one  of  the  parts  enters 
and  constantly  works  between  two  neighbouring  sinkers ;  whereby, 
on  the  one  hand,  the  presser  for  each  needle  is  guided  in  its  work 
by  the  sinkers,  and  the  sinkers  are  sustained  and  guided  by  the 
pressers, — which  will  be  found  very  important  when  working 
quickly ;  and,  owing  to  the  shortness  of  the  motion  required  to 
the  presser-bar,  aided  by  the  mutual  guiding  and  supporting  of 
the  pressers  and  the  sinkers,  the  speed  of  the  fhune  may  be 
quicKcned  with  safety." 

The  merits  of  the  invention,  therefore,  consbted  in  the  division 
of  the  presser-bar  into  separate  parts,  called  presser-bits ;  the  mu- 
tual guidance  and  support  afforded  by  these  and  the  sinkers  to 
each  other,  derived  from  the  retention  of  the  presser-bits  between 
the  sinkers ;  and  the  shortness  of  stroke  required  for  the  presser- 
bar. 

The  plaintiff's  case  was  further  supported  by  the  affidavits  of 
workmen,  shewing  that  the  defendant's  machines  were  fitted  with 
presser-bits  similiu*  to,  and  working  on  the  same  principle,  as 
those  of  the  plaintiff. 

The  defendant's  answer  to  the  case  was,  that  the  alleged  im- 
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proYeineQts»  described  in  Bailej'8  specification,  presented  no  no- 
velty of  invention— that,  prior  to  the  date  of  his  patent,  the  mode 
had  been  introduced,  of  pressing  the  needles  by  means  of  presser- 
hits  or  coverers,  attached  to  the  presser-bar  at  points  correspond- 
ing with  the  number  and  position  of  the  needles^  and  working 
between,  and  supporting  and  guiding,  the  sinkers.  By  the  evi- 
dence filed  in  support  of  the  defendant's  case,  it  was  shewn  that, 
prior  to  the  date  of  the  patent,  the  defendant  had  implied  to  his 
machines  the  precise  principles  of  oonstroctian  and  matoai  guid- 
ance now  claimed;  and  tha^  in  the  year  1841,  Messrs.  Cart- 
wright,  Warner,  and  Haywood,  pf  Loughboro',  obtained  letters 
patent  for  certain  improvements  connected  with  stocking-frames; 
and  that  their  specification  and  drawings  described  and  delineated 
presser-bits  precisely  similar  to  those  used  by  the  defendant,  and 
identical,  in  their  mode  of  construction  and  working,  with  those 
shewn  and  described  in  Bailey's  specification  and  drawings*  It 
also  appeared  that  Messrs.  Cartwright  and  Co«»  at  the  time  of 
obtaining  their  patent,  had  abandoned  their  original  intention  of 
claiming,  generally,  the  application  of  presser-bits  working  be- 
tween the  sinkers,  in  con^uence  of  discovering  that  they  had 
previously  been  in  use;  and  they  confined  their  elsim  to  the 
combination  of  that  principle  with  another,  which  was  included 
in  their  patent.  The  same  reason  induced  them  to  abandon  cer- 
tain complaints  which  they  addressed  to  the  plaintiff  in  1843, — 
that»  by  using  the  j^resser-bits,  described  and  patented  by  him, 
he  was  invading  their  rights,  and  using  their  patent,  llie  de- 
fendant's allegation  of  the  want  of  novelfy  in  Bailey's  inveatioQ 
was  also  supported  by  the  affidarits  of  several  workmen  and  ma- 
chine-makers,— stating  that,  prior  to  the  date  of  his  patent,  the 
mode  of  pressing  down  the  beiurds  of  needles  by  means  of  presaer- 
bits  or  coverers,  working  between  the  sinkers,  was  known  and 
used  by  them;  and  that  presser-bits,  of  various  shapes  and 
lengths,  had  been  in  use  many  years,  differing  in  no  material 
respect  from  those  of  the  plaintiff's,  except  in  such  alteration  of 
their  shape  as  might  be  necessary  to  adapt  them  to  their  position 
on  the  frame,  and  their  connection  with  those  parts  through 
which  they  were  actuated, — the  only  essential  requirement  being, 
that  their  extremities  should  press  upon  the  right  part  of  the 
beards  of  the  needles. 

The  plaintiff  replied  to  this  case  by  drawing  a  distinction  be- 
tween presser-bits  and  coverers.  Affidavits  in  reply  were  filed 
by  him,  alleging  that,  in  1837,  a  patent  was  obtained  by  Joseph 
Mather,  of  rf  ottingham,  for  a  machine  for  manufacturing  looped 
fabrics,  which  worked  by  means  of  coverers,  which  were  alleged 
to  be  sitogether  unlike,  and  essentially  different  from,  the  presser- 
bits  used  bv  Bailey ;  inasmuch  as  the  coverers  were  long  pieces  of 
thin  sheet-iron,  covering  the  entire  length  of  the  needles,  fixed 
on  a  spindle-bar  at  the  back  of  the  sinkers,  and  projecting  through 
the  sinkers ;  whereas,  Bailey's  presser-bits  were  only  bits  of  rolled 
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wire,  fixed  on  a  moveable  bar  on  the  face  of  fiie  firame,  and  work* 
ing  between,  and  to  and  fro,  with  the  sinkers,  and  coyering  only 
part  of  the  beards  of  the  needles.  The  plaintiff  contended,  that 
all  the  evidence  adduced  by  the  defendant,  impugning  the  novelty 
of  Bailey's  invention,  referred  to  the  previous  use  of  Mather^s 
coverers ;  and  therefore  to  a  prineiide,  and  mode  of  construction 
and  working,  essentially  difierent  from  his. 

The  specifications  of  the  three  before-mentioned  inventions 
were  then  examined,  on  behalf  of  the  defendant,  by  Mr.  A.  V. 
Newton,  patent  agent,  from  whose  affidavit  it  appeared,  that 
Messrs.  Cartwright,  Warner,  and  Haywood's  patent  described  two 
modes  of  depressing  t^e  beards  of  the  needleis  by  pressers  which 
are  at  all  times  between  the  sinkers ;  for,  in  one  case,  they  were, 
in  fkot,  pieces  of  metal,  rivetted  to  and  projecting  from  the  sides 
of  the  sinkers ;  and,  in  the  other,  they  consisted  of  a  series  of 
pressers,  free  of  the  sinkers,  but  interposed  and  acting  between 
them.  The  result  of  the  comparison  of  Bailey's  specification  with 
that  enrolled  by  Mather  was  stated  to  be,  that  the  invention  of  the 
latter  possessed  precisely  the  same  advantages  as  Bailey's,  viz., 
the  working  of  the  pressers  between  the  sinkers,  and  the  mutual 
guiding  and  supporting  of  the  pressers  and  sinkers ;  and  that  his 
pressers,  as  far  as  their  arrangement  was  concerned,  differed  from 
the  plaintiff's  merely  in  this,-^  that,  while  Bailey's  were  attached 
to  a  presser-bar,  placed  in  fVont  of  the  needles,  those  of  Mather 
projected  iVom  a  bar  behind  the  needles,  for  the  purpose  of  being 
thereby  brought  more  conveniently  into  connection  with  a  Jac- 
quard  apparatus,  for  working  a  pattern  on  the  knitted  fabric. 

Mr.  Garpmael,  patent  agent,  filed  an  affidavit  for  the  plain- 
tiff, in  reply  to  Mr.  Newton's,  to  shew  that  Messrs.  Cartwright, 
Warner,  and  Haywood's  invention  materially  differed  from  Bailey*s, 
**  because  it  was  essential  to  the  latter  that  the  presser-bar  and 
pressers  should  be  and  act  from  the  front ;"  that  the  latter  was 
also  the  very  reverse  of  Mather's,  inasmuch  as  the  latter  claims 
the  arrangement  of  pressers  so  as  to  work  from  the  back ;  the 
effect  of  which  was,  to  render  them  long  and  inconvenient  in 
their  motion ; — ^whereas,  by  the  position  of  Bailey's  pressers  in 
front,  the  advantages  were  gainea  of  shortness  in  the  stems  and 
motion  of  the  pressers,  and  consequent  increase  of  speed  in  work- 
ins  the  machine. 

With  respect  to  the  manner  of  communicating  motion  to  the 
presser-bar,  it  appeared  that  there  was  no  similarity  between  the 
machines  of  the  plaintiff  and  defendant ;  nor,  in  fact,  that  the 
mode  used  by  Bailey,  though  particularized  in  his  specification, 
was  claimed  as  part  of  his  invention.  He  describes  his  presser- 
bar  as  being  carried  by  two  arms,  affixed  to  the  ends  of  me  car- 
riase,  and  rooring  to  and  fro  with  the  working  parts.  At  each 
end  is  a  spring,  supporting  the  presser-bar  and  parts  connected 
therewith ;  and,  at  each  end  of  the  presser-bar,  is  a  connecting- 
rod,  attached  to  an  arm  affixed  to  a  spindle-bar ;  and,  on  the  arm. 
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is  atnidc  or  tbller,  whi<h  beats  Againtt  %  earn,  keyed  to  the 
drifkig^aliflft  of  the  maehme.  Ail  theae  parCa  are  delioeated  in 
the  drawinga  to  which  referenoee  are  made,  and  aae  atated  in  the 
Mpeoificatum  to  be  *'  ahailar  to  thoae  employed  is  like  BMekineab — 
mtff  beoig  only  nuEied  to  adapt  them  to  the  flMirementa  reqwrad 
for  the  BOYel  mode  of  oanatnioting  and  wiwknig  the  preaaer^bar," 
which  ia  then  deacribed  in  the  worda  akeady  quoted. 

it  appeared  that  no  part  of  the  maehii^vy,  deacribed  abere, 
waa  reaoired  in  the  defendant's  ftane,  in  idnch  the  preaeer4>ar 
ia  attached  to  the  hangins^heek,  and  therefore  deriTea  its  motion 
from  the  aame  power  which  regulates  the  motion  of  the  sinkers. 
This  arrangement,  the  defendant  maiDtained,  afforded  acTeral 
adYantages, — as,  by  dispensing  with  the  cnmbroos  machinery 
deacribed  abore,  imd  the  independent  motion  and  eonaeqnent 
Tibration  of  the  presser-bar,  that  bar  coald  be  made  lighter  and 
placed  nearer  to  the  ahuken :  whereby  greater  speed  in  working, 
more  room  for  additional  machinery,  and  freedom  from  obatmc- 
tion  to  the  workman,  were  secured. 

After  reading  the  affidaTits,  the  Master  of  the  RoHs  declined  to 
decide  upon  evidence  so  contradictory.  He  refused  to  grant  tiie 
plaintiff  an  injunction ;  but  directed  Inm  to  bring  an  action  at 
law  against  the  defendant,  to  try  the  disputed  question  at  the 
ensuing  Spring  Assises, — the  defendant,  in  the  meantime,  under- 
taking to  keep  an  account  of  the  profits  made  by  the  working^of 
his  machines,  constructed  on  ^  principle,  the  use  of  which  was 
complained  of  as  an  infringement. 

St0t  or  ilatnitsi 

That  have  pa8$ed  the  Great  Seal  of  IRELAND,  /rem  the  17  th 
September  to  the  17 th  November^  1851,  inetueive. 


To  Samuel  Holt,  of  Stockport,  in  the  county  of  Chester,  manager, 

for  certain  improrements  in  the  manufacture  of  textile  fabrics. 

— Sealed  24th  September. 
Henry  Wimshurst,  of  Broad-street,  Ratcliff-cross,  in  the  county 

of  Middlesex,  ship  builder,  for  improvements  in  steam-engines, 

in  propelling,  and  in  the  construction  of  ships  and  Teasels. — 

Sealed  30th  September. 
Charles  Hardv,  or  Low  Moor,  in  the  county  of  York,  engineer, 

for  certain  miprovements  in  the  manufacture  of  scythes, — ^being 

a  foreign  communication. — Sealed  6th  October. 
Peter  Robert  Drummond,  of  Perth,  for  improvements  in  chums. 

--Sealed  20th  October. 
James  Webster,  of  Leicester,  engineer,  for  improvements  in  the 

construction  and  means  of  applying  carriage  and  certain  other 

springs. — Sealed  3rd  November. 
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Robert  Ozland  and  John  Oxland,  both  of  Plymouth,  chemists, 
for  improvements  in  the  manufacture  and  refining  of  sugar. — 
Sealed  drd  November. 

Alexis  Delemer,  of  Radcliffe,  in  the  county  of  Lancaster,  civil 
engineer  and  machinist,  for  certain  improvements  in  the  appli- 
cation  of  coloring  matter  to  linens,  cottons,  silks,  woollen, 
and  other  fabrics ;  and  to  linen,  cotton,  silk,  woollen,  and 
other  weft ;  and  also  in  machinery  or  apparatus  for  those  pur- 
poses.— Sealed  5th  November. 


mtjtt  of  9ateni0 

Granted  for  SCOTLAND,  subsequent  to  22nd  September,  1851. 

To  John  MacDowall,  of  Walkenshaw  Foundry,  Johnstone,  Ren- 
frewshire, engineer,  for  improvements  in  cutting  wood  and 
other  substances,  and  in  the  machinery  or  apparatus  employed 
therein ;  and  in  the  application  of  the  power  to  the  same. — 
Sealed  22nd  September. 

Henrietta  Brown,  of  Long-lane,  Bermondsey,  widow  and  execu- 
trix of  the  late  Samuel  Brown,  for  improvements  in  the  manu- 
facture of  metallic  casks  and  vessels, — ^being  a  communication. 
— Sealed  24th  September. 

Leman  Baker  PitcW,  of  Syracuse,  State  of  New  York,  for  im- 
provements in  apparatus  for  regulating  motive  power  engines. — 
Sealed  24th  September. 

Robert  Newell,  of  the  City  of  New  York,  lock  manufacturer,  for 
certain  new  and  useful  improvements  in  the  construction  of 
locks — Sealed  24  th  September. 

John  Wormald,  of  Manchester,  maker-up  and  packer,  for  im- 
provements in  machinery  or  apparatus  for  spinning  and  dou- 
bling cotton,  wool,  silk,  flax,  and  other  fibrous  substances. — 
Sealed  29th  September. 

Charles  Watt,  of  Kennington,  Surrey,  chemist,  for  improvements 
in  the  decomposing  of  saline  and  other  substances,  and  sepa- 
rating their  component  parts,  or  some  of  them,  from  each  other ; 
also  in  the  forming  of  certain  compounds  or  combinations  of 
substances;  and  sdso  in  the  separating  of  metals  from  each 
other,  and  in  freeing  them  from  impurities.^— Sealed  29th  Sep- 
tember. 

Thomas  Kennedy,  of  Kilmarnock,  gun  manufacturer,  for  improve- 
ments in  measuring  and  registering  the  flow  of  water  and  other 
fluids. — Sealed  29th  September. 

Elijah  Galloway,  of  Southampton-buildings,  London,  civil  engi- 
neer, for  improvements  in  steam-engines. — Sealed  30th  Sep- 
tember. 

William  Johnson,  of  Millbank,  Westminster,  London,  for  im- 

Srovements  in  ascertaining  the  weight  of  goods. — Sealed  1st 
October. 
VOL.  zxxix.  3  Y 
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mniam  Barker,  of  Hulmey  oMr  McDchaBter^  miHwHght,  for  iin- 
provemeute  in  machinery  for  oli^yping,  rtaping,  mnd  aluiving 
dyewood  and  other  materials,  and  m  appontiA  oonnectod  there- 
with.—-Sealed  6th  October. 

Henry  Cunon,  of  Kidderminster,  oivil  engineer,  fbrin^HOvenienta 
in  the  raannfactnre  of  carpets  and  rngt.— Sealed  10th  October. 

Thomas  Lightfoot,  of  Jarrow  Paper  Mills,  South  Shielda,  pi4>er 
manuAwturer,  for  improvements  in  machinery  applicable  to  the 
manafactnre  of  miper. — Sealed  10th  October. 

George  Bobbins  Booth,  of  Portland-pUice,  Wandswortfa-road, 
Surrey,  for  improvements  in  generating  and  applying  heaC — 
Sealed  15th  October. 

William  Onions,  of  Sonthwark,  Surrey,  ensineer,  for  improve- 
ments in  the  manufactmre  of  steei.-<^Seal6d  16th  October. 

Henry  John  Betjemann,  of  Upper  Ashby*stveet,  Northampton- 
square,  London,  for  improvements  in  connecting  parts  of  bed- 
steads and  other  frames^  and  in  machinery  ompA^wd  thefdn« — 
Sealed  16th  October. 

Daniel  Dalton,  of  Spon-lane,  parish  of  Weatbromwidi,  8taffi>rd- 
shire,  iron-founder,  for  improvements  applioable  to  railways. — 
Sealed  16th  October. 

William  Jules  VariUat,  of  Rouen,  France,  manufactarer,  fmr  im- 
provements in  the  extraction  and  preparation  of  coloring,  tan- 
ning, and  saccharine  matters,  from  various  vegetable  snfaatances, 
and  in  the  apparatus  to  be  ined  therein  .-^-Sealed  20di  October. 

WiHiam  Onions,  of  Southwark,  Surrey,  engineer,  fbr  improve- 
ments in  the  manufacture  of  nuts  and  bolts;  also  of  steps, 
bearings,  axles,  and  bushes ;  also  of  milk^  and  dies  for  engnr 
vers;  alsoof  bdls,  lathe  and  other  spindks ;  also  of  weft  forks, 
shuttle  tongues,  and  lifts  for  looms ;  also  parts  of  agricultural 
implements,  churns,  roller  guides,  and  throstle  bars,  by  the 
application  of  materials  not  hitherto  used  for  these  purposes. — 
Sealed  20th  October. 

Thomas  Sanders  Bale,  of  Cauldon-place,  in  the  county  of  Stafford, 
china  manufacturer,  for  certain  improvements  in  the  method 
of  heating,  ornamenting,  and  preserving  buildings  and  edifices ; 
which  said  improvements  are  also  applicable  to  other  similar 
purposes. — Sealed  20th  October. 

Bobert  Griffiths,  of  Havre,  engineer,  for  improvements  in  steam* 
engines,  and  in  propelling  vessels. — Sealed  2 1st  October. 

Frederick  William  Mowbray,  of  Leicester,  for  improvements  in 
machinery  for  weaving. — Sealed  2l8t  October. 

William  Fawcett,  of  Kidderminster,  fbr  certain  improvements  in 
the  manufacture  of  carpets.— Sealed  21st  October. 

Donald  Henderson,  of  Glasgow,  ironmonger,  for  an  improved  ap- 
paratus for  generating  gas ;  which  apparatus  may  be  used  for 
heating  and  othei:  similar  useful  purposes ;  and  other  i^paiatus 
for  heating  and  ventilating. — Sealed  22nd  October. 
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George  Fei^nssou.  Wiliott»  of  VaiixIiaU^ .  Maqsging  Skector  of 
Price's  Patent  Caadle  CoiQ|iany ;  Darkl  Wikon,  of  Wands- 
worth ;  James  Gbilds,  of  Patney ;  and  John  Jackson*  of.Vaax- 
hally  Surrey,  for  improvements  in  presses  and  meltings  and  in 
the  process  and  apparatus  for  treating  fatty  and  oily  matters ; 
and  in  the  mimttfacture  of  candles  and  n^t  lighta.-^ealed 
212nd  October. 

£dwin  Deely  and  Richnrd  Moantfori  Dedy,  of  Andnam  Bank, 
Staffordshire,  flint  and  bottle-glaaa  manafoetnrers^  for  improve- 
aoents  in  the  constrvietion  of  furnaces  for  the  manu&ctiue  of 

<  glass. ^Sealed  31st  October. 

Alfred  Vincent  Newton,  of  the  Office  for  PatentSi  66,  Chanoory- 
km^  London,  meehanical  draughtsman,  for  certain  improve*- 
ments  in  the  construction  of  ralways,— ^being  a  conuaunica- 
tion. — Sealed  4th  November. 

WiUiam  Smith,  of  Upper  Grove  Cottages,  HoUoway>  engweer, 
for  improvements  in  locomotive  and  other  engines,  and  in.  car- 
riages used  on  railways. — Sealed  4th  November. 

Bobert  Hyde  Grey,  of  Manchester,  manufacturer  and  merchant 
for  certain  improvements  in  machinery  or  apparatus  for  manu- 
facturing weavers'  healds  or  harness, — being  a  conununicatipn. 
— Sealed  4th  November.. 

Michael  Scott,  of  John-street,  Adelphi,  London,  civil  engineer, 
for  improvemeots  in  punching,,  rivetting,  bending,  and  shear- 
ing metals,  and,  in  building  ships. — Sealed  5th  November. 

Benjamin  Hallewell,  of  Leeds,  wine  merchant^  for  improvemenfta 
.  in  drying  maltw — Sealed  5th  November. 

Matthew  Gibson,  of  WeUington-terrace,  Neweastle-upon-Tyne»  for 
improvements  in  machinery  for  pulverizing  and  preparing  land. 
—-Sealed  7th  November. 

William  Longraaid,  of  Beaaraont-square,  London,  for  improve- 
ments in  treating'  ores  and  minerals,  and  in  obtaining  various 
products  therefrom, — certain  parts  of  which  improvements  are 
applicable  to  the  manufacture  of  alkali. — Sealed  7th  November. 

Antoine  Dominique  Sisco,  of  Slough,  for  improvements  in  the 
manufacture  of  chains,  and  in  combining  iron  with  other  metal, 
applicable  to  such  and  other  manufactures. — Sealed  7th  No- 
vember. 

Frederick  Joseph  Bramwell,  of  Millwall,  London,  engineer,  for 
improvements  in  working  the  valves  of  steam-^engines,  for  ma- 
rine and  other  purposes,  and  paddle-wheels. — Sealed  12th  No- 
vember. 

Henry  Lund,  of  the  Temple,  London,  for  improvements  in  pro- 
pelling.— Sealed  12th  November. 

William  Boggett,  of  St.  Martin's-lane,  and  George  Holworthj 
Palmer,  of  Westbonme  Villas,  Paddington,  civil  engineer,  for 
improvements  in  obtaining  and  applying  heat  and  light* — 
Sealed  14th  November. 
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Henry  RichiurdaeB,  of  Aber  Hourant  Bala,  North  Wales,  for  certain 
improTenwBte  in  life4)oats  (going  ^ver  again).'— Sealed  14th 
NoYeaiber. 

James  Bagater  Lyall,  of  No.  45,  Thnrloe^aqnace^  Brompton,  Lon- 
don»  for  an  improred  coss^mctioaof  puMk  earxiageB. — Sealed 
14th  November. 

Aamec  Fyke,  of  Westbottrne-groYOb  Bayswateit*  London*  for  im- 
proyementa  in  the  manuftbctnre  of  leather;  also  in  making 
boots  and  alioes. — Sealed  17ih  November* 

Hugh  Bowlahy  Willson,  of  the  York  Hotel*  Btad^iiars,  London, 
for  iBftprovemeBts  in  the  constnietion  of  rails  for  railwaya, — 
being  a  communieataon. — Sealed  I9ih  November. 

Geoi^  Tate,  of  Bawtry,  Yorkshire,  for  improvements  in  the  con- 
atirttoCion  of  dweUi!^  hoasea  and  other  buildings,  ineluding 
cinrriages  and  floating  vessels ;  and  in  the  propnfeion  of  such 
vessels ;  and  in  the  adaptation  and  nMonfoctore  of  materials 
for  such  uses.*— Sealed  21st  November. 
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To  Thomas  Greenwood^  machinist,  and  Jamea  Warbnrton,  worsted 
spinner^  both  of  Leeds,  in  the  county  of  York,  for  certain  im- 
provemeuts  in  machinery  for  drawing  and  combing  wool,  silk, 
flax,  hemp,  and  tow.  Sealed  3rd  November — 6  months  for 
inrolment. 

George  Fergasson  Wilson,  managing  director  of  Price's  Patent 
Candle  Company,  Yauxhall ;  David  Wilson,  of  Wandsworth, 
Esq. ;  James  Childs,  of  Putney,  Esq. ;  and  John  Jackson,  of 
Tauxball,  aforesaid,  Gent. ;  all  in  the  county  of  Surrey, — for 
improvements  in  presses  and  matting ;  and  m  the  process  o( 
and  apparatus  for,  treating  fatty  and  oily  matters,  and  in  the 
manufacture  of  candles  and  night-lights.  Sealed  3rd  Novem- 
ber— 6  months  for  inrolment. 

Francois  Marie  Lanoa,  of  Paris,  fbr  improvements  in  apparatus 
for  holding  and  drawing  off  aerated  liquors,  and  in  machinery 
for  flUing  vessels  with  aerated  liquors.  Sealed  3rd  Novembor 
— 6  months  for  inrolment. 

Henry  Vigors,  of  Camden-town,  in  the  county  of  Middlesex,  en- 
gineer, for  improvements  in  bufiers,  grease-boxes,  axle-boxes, 
and  springs,  and  in  appendages  to  railway  engines  and  car- 
riages.    Sealed  4th  November — 6  months  for  inrolment. 

Jules  Francois  Dorey,  of  Havre,  in  the  Repubhc  of  France,  Gent., 
for  improvements  in  iUuminating  the  dials  of  clocks  and  other 
instruments  in  which  dials  are  employed.  Sealed  4th  Novem- 
ber— 6  months  for  inrolment. 


New  Patents  Sealed.  689 

Theodore  Kotmaoiii  of  No.  16)  Cranbonrne^treety  in  the  eMinty 
of  Middleser;  ie9  improremeats  in  brooches  and  other  dress- 
fasteningSy — being  a  commnnication.  Sealed  4th  Norember — 
6  months  for  inrolment. 

Henry  HusMy  Yivian,  of  Singleton,  in  the  cowitr  of  Glamomn, 
Esq.,  for  improvementg  in  obtaining  nickel  and  coba]t,~being 
a  commnnication.  Setded  4th  NoYember — 6  numths  for  in- 
rolment. 

Joseph  Robinson,  of  the  Ebber  Vale  Iron  Company;  Charles 
May,  civil  engineer,  of  Great  Georffe-street^  Westminater ;  and 
William  Thomas  Doyne,  civil  engineer,  of  Enston-aqnare  Sta- 
tion, for  improvements  in  the  permanent  iray  of  railways. 
Sealed  4th  November — 6  months  for  inrolment. 

George  Diimore,  of  Clerkenwell-green,  in  the  county  of  Middlesex, 
jeweller,  for  improvements  in  locks.  Sealed  4lli  November — 
6  months  fbr  inh>tment. 

Robert  Beswick,  of  Tanstall,  in  ihe  parish  of  Wolstanton,  in  the 
county  of  Stafford,  builder,  for  certain  improvements  in  the 
making  or  manufacturing  bricks  and  tiles,  or  quarries,  and  in 
constructiug  ovens  (nr  kilns  for  burning  or  firing  bricks,  tiles, 
and  quarries,  and  other  articles  of  pottery  and  earthenware. 
Sealed  4th  November— 6  months  for  inrolment. 

Alexander  DouU,  of  Greenwich,  in  the  county  of  Kent,  civil  en- 
gineer, for  certain  improvements  in  railway  construction.  Sealed 
6th  November — 6  months  for  inrolment. 

Michael  Leopold  PameU,  of  Little  Queen-street,  Holbom,  in  the 
county  of  Middlesex,  ironmonger,  for  certain  improvements  in 
locks.     Sealed  6th  November — 6  months  for  inrolment. 

William  Thomas,  of  Exeter,  in  the  countj  of  Devon,  engineer^  for 
certain  improvements  in  the  construction  of  apparatus  and  ma- 
chinery for  economizing  fuel  in  the  generation  of  steam,  and 
in  machinery  for  propelling  on  land  and  water.  Sealed  6th 
November— 6  months  for  inrolment. 

William  Smclair,  of  Manchester,  in  the  county  of  Lancaster,  en- 
gineer, for  certain  improvements  in  locks.  Sealed  13th  No- 
vember— 6  months  for  inrolment. 

Julian  Bernard,  of  Green-street,  Grosvenor-sqnare,  in  the  county 
of  Middlesex,  Gent.,  for  improvements  in  the  manufiEU>ture  of 
leather  or  dressed  skins,  and  of  materials  to  be  used  in  lieu 
thereof;  and  in  the  machinery  or  apparatus  to  be  employed  in 
such  manufacture.  Sealed  13th  November — 6  months  for  in- 
rolment. 

William  Smith,  of  Derby ;  WiUiam  Dickinson,  also  of  Derby ; 
and  Thomas  Peake,  also  of  Derby,  fbr  certain  improvements 
in  the  manufacture  of  chenille  ana  other  piled  fabrics.  Sealed 
1 3th  November — 6  months  for  inrolment. 

Greorge  Sheppard,  of  Stuckton  Iron  Works,  Fording  Bridge,  in 
the  county  of  Hants,  engineer,  for  improvements  in  the  con- 
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Btrucdon  of  appuratUA  fdr  grinding  grain  aii4  other  aabalanoes. 
Sealed  13th  November — 6  montha  for  inrolment^  . 

Hugh  Bowlsbj  Willson,  of  the  York  Hotel,  Blackfriara,  in  the 
City  of  London,  Esq.,  for  improvement  ai-  the  oonatmctian  of 
rails  for  railways.  Sealed  13th  November^-C  months  for  in- 
rolment. 

William  Charles  Scott,  of  CamberwelU  Oent^  for  certain  imprsve- 
ments  in  the  construction  of  omnibuses  and  other  pablic  and 
private  carnages.  Sealed  15th  November— 6  months  forin- 
rolment« 

James  Lott,  of  Whitchurch,  in  the  county  of  Southampton, 
saddler,  for  improvements  in  haifnesa  and  £Mtening8«  pealed 
15th  November— 6  months  for  inrolment. 

Charles  Ewing,  of  Bodorgan,  in  the  county  of  An^^esea,.  ste^ 
and  gardener,  for  an  improved  method  or  methods  of  con- 
struction af^licable  to  arcnitecturai  and  horticultural  purposes. 
Sealed  15tb  November — &  months  for  inrolment. 

Claude  Francois  Tachet,  of  Paris,  in  the  Kingdom  of  France, 
mathematical  instrument  maker,  for  improvements  in  preparing 
wood  to  prevent  its  warping  or  shrinking.  Sealed  15th  No- 
vember*—6  months  for  inrolment. 

Pierre  Erard,  of  Great  Marlborough-street,  piauo-forte  maker,  for 
improvements  in  piano*fortes.  Sealed  15th  Noviember — 6 
months  for  inrolment. 

Antoine  Dominique  Sisco,  of  Slough,  for  improvements  in  the 
manufacture  of  chains,  and  in  combining  iron  with  other 
metal,  applicable  to  such  and  other  manufactures.  Sealed 
15th  November — 6  months  for  inrolment. 

William  Hamer,  of  Manchester,  for  certain  improvements  in 
weaving  textile  fabrics.  Sealed  15th  November — 6  months 
for  inrolment, 

Henry  Bessemer,  of  Baxter  House,  Old  St.  Pancras-road,  in  the 
county  of  Middlesex,  for  improvements  in  producing  orna- 
mental surfaces  on  woven  fabrics  and  leather,  and  rendering 
the  same  applicable  to  book-binding  and  other  uses.  Sealed 
19th  November — 6  months  for  inrolment. 

Federick  Joseph  Bramwell,  of  Millwall,  in  tiie  county  of  Middle- 
sex, engineer,  for  improvements  in  working  the  valves  of  steam- 
engines  for  marine  and  other  purposes,  and  in  paddle-wheels. 
Sealed  20th  November — 6  months  for  inrolment. 

Thomas  Statham,  of  Sidney-street,  City-road,  in  the  county  of 
Middlesex,  piano-forte  maker,  for  certain  improvements  in 
piano-fortes.     Sealed  20th  November — 6  months  for  inrolment. 

Joseph  Sharp  Bailey,  of  Yictoria-terrace,  in  Keighley,  in  the 
county  of  York,  machine  wool-comber,  and  Isaac  Bailey,  of 
Victoria-street,  Bradford,  in  the  county  of  York,  book-keeper, 
for  certain  improvements  in  preparing,  combing,  and  spinning 
wool,  alpacca,  mohair,  and  other  fibrous  materials.  Sealed 
20th  November^  months  for  inrolment. 
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Samuel  Colt,  of  BoDd-street,  in  the  county  of  Middlesex,  for  cer- 
tain improvemtots  in  fire-arms.  Sealed  22kid  November — 6 
months  for  inrolment. 

Thomas  Marsden,  of  Salford^  for  improvements  in  machinery  for 
hackling  and  combing  flax  and  otner  fibrons  materials.  Sealed 
22nd  November^  6  months  for  inrolment. 

Enoch  Statham,  of  Siddals-road,  Derby,  for  improvements  in  the 
manufiBustare  of  laee  and  other  fkbrics.  S^ed  22nd  Novem- 
ber-—6  months  for  inrolment. 

Frederick  Weiss,  of  the  Strand,  in  the  coanty  of  Middlesex,  snr- 
gieal  instfUment  maker,  for  imjprovements  in  certain  soxgical 
mstmments;  also  in  scissors  and  other  like  catting  instm- 
ments, — being  a  commnnication.  Sealed  22nd  November — 6 
months  for  inrolment. 

Frederick  Benjamin  Geithner,  of  Camden-street,  Birmingham, 
for  improvemente  in  the  manofactore  of  castors  and  1^  of 
fomitare.    Sealed  22nd  November — 6  months  for  inrolment. 

Jean  Baptiste  Chalmin,  of  Rouen,  merchant,  for  improvements 
in  preparing  and  weaving  cotton.  Sealed  22nd  November — 
6  months  for  inrolment. 

William  Armand  Moreau  Gilbee,  of  4,  South-street,  Finsbury- 
square,  London,  Gent.,  for  certain  improvements  in  the  pro- 
cess  of,  and  apparatus  for,  treating  fatty  or  oleaginous  matters, 
and  in  the  manufacture  of  candles  and  other  useful  articles 
therefhmi, — ^bern^  a  commnnication.  Sealed  22nd  November 
— 6  months  for  inrolment. 

George  Mills,  of  Southampton,  in  the  county  of  Hants,  engineer, 
for  improvements  in  steam-engine  boilers,  and  in  steam  pro- 
pelling machinery.  Sealed  22nd  November-^  months  for 
inrolment. 

Alexander  Southwood  Stocker,  of  Wandsworth,  in  the  county  of 
Surrey,  Gent.,  for  certain  improvements  in  the  stoppering  or 
stopping  of  bottles,  jars,  pots,  or  other  such  like  receptades. 
Sealed  22nd  November— -6  moiiths  for  inrolment. 

Henry  EUwood,  of  the  firm  of  J.  Ell  wood  and  Sons,  of  Great 
Charlotte-street,  Blackflriars,  hat  manufacturers,  for  improve- 
ments in  the  manufacture  of  hiits.  Sealed  27th  November — 
6  months  for  inrolment. 

Richard  Whytock,  of  Edinburgh,  for  improvements  in  applying 
colors  to  yams  or  threads,  and  in  weaving  or  producing  fabrics 
when  colored  or  party-colored  yams  or  threads  are  employed. 
Sealed  27th  November— 6  months  for  inrolment. 

John  Lee  Stevens,  of  Kennington,  in  the  county  of  Surrey,  Gent., 
for  certain  improvements  in  propelling  vessels  on  water.  Sealed 
27th  November — 6  months  for  inrolment. 
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